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EXECUTIVE SUMMARY OF SEDIMENT BIOASSA YS 

Three marine sediment bioassays, a l 0-day Eohaustorius estuarius survival test, a 20-day Neanthes arenaceodentata 
survival and growth test and a 48-hour Mytilus provincialis larval test, were conducted for Anchor QEA as part of 
the Port ofSeattle- West Waterway Deepening project. Four test sediments were compared to the reference 
sediment or negative control sediment to assess sediment toxicity and to interpret organism response under the one­
hit/two-hit rules described in "Dredged Material Evaluation and Disposal Procedures User Manual," December 
2014. The test and reference sediments tested are listed in Table I. 

TEST, REFERENCE AND CONTROL SEDIMENT INFORMATION 

The test and reference sediments were provided to Northwestern Aquatic Sciences by Anchor QEA. The negative 
control sediment (NAS Sample #52500) was collected from the Eohaustorius estuarius amphipod collection site in 
lower Yaquina Bay, Oregon, on 3-25-15. All sediments were stored at 4°C in the dark until used. Sample 
identification and collection information is as follows: 

Table I. Sample identification and collection dates. 

Anchor QEA Sample 
Sample description Identification 

NAS Sample 
Identification 

Collection 
Date 

Receipt 
Date 

Negative Control Control 
Test sediment WWD02-0-4- l 50205 
Test sediment WWD02-4-8- l 50205 
Test sediment WWD05-0-4- l 50206 
Test sediment WWD 12-0-4-150206 
Reference sediment WWD-REF-150319 

5250G 
52460 
5245G 
5231G 
5247G 
5230G 

3-25-15 
2-5-15 
2-5-15 
2-6-15 
2-6-15 
3-19-15 

3-25-15 
3-23-15 
3-23-15 
3-23-15 
3-23-15 
3-20-15 

PRE-PURGE TEST 

DMMP agencies recommend determining the need for purging or reference toxicant testing prior to actual bioassay 
testing. Pre-purge testing was conducted on the test and reference sediments following methods in the 2013 DMMP 
Clarification Paper, "Modifications to Ammonia and Sulfide Triggers for Purging and Reference Toxicant Testing." 
This DMMP Clarification Paper was the most recent available guidance at the time of testing. The method involved 
setting up one beaker for Eohaustorius!Neanthes pre-purge testing and one beaker for mussel larval pre-purge 
testing, in the manner they would be set up for actual bioassay testing, but without test organisms. After the standard 
settling/equilibration time equivalent to test initiation (the next day for Eohaustorius!Neanthes beaker and 4 hours 
after mixing for the larval beaker), the total ammonia; total sulfides; pH; salinity and temperature were measured in 
the overlying water. Using these measurements the unionized ammonia and hydrogen sulfide values were calculated. 
No sediment unionized ammonia or hydrogen sulfide values exceeded the DMMP-established triggers (Section A); 
therefore, no purging or ammonia reference toxicant testing was required. 

BIOASSAY INTERPRETATION CRITERIA 

Biological test interpretation as presented in the "Dredged Material Evaluation and Disposal Procedures User 
Manual" relies upon two levels ofobserved response in the test organism. These are known as "one-hit" and "two­
hit" criteria failures. The bioassay-specific guidelines for each of these response categories are listed below. In 
general, a one-hit failure is a response that exceeds the bioassay-specific guidelines relative to the negative control 
and reference sediments and is statistically different from the reference sediment in any one biological test. A two­
hit failure exhibits a lower intensity response that must be present in two or more biological tests. In the event of one 
hit under the single-hit rule or two hits under the two-hit rule, the sediment is judged to be unsuitable for unconfined 
open-water disposal. 

One-Hit Criteria 
When any one of the biological tests shows a test sediment response that exceeds the bioassay-specific response 
guidelines (presented below), and that response is statistically different (alpha=0.05) from the reference, the test 
sediment is judged be a one-hit failure and unsuitable for aquatic disposal. 
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In accordance with the "Dredged Material Evaluation and Disposal Procedures User Manual," the bioassay­
specific response guidelines for evaluating the one hit criteria are as follows: 

Amphipod Bioassay. Mean test mortality that is greater than 20 percent over the mean control response, 
greater than 10 percent (dispersive) or 30 percent (nondispersive) over the mean reference sediment response, 
and statistically different from the reference (alpha= 0.05). 

Juvenile Nea11t/1es Bioassay. Mean individual ash-free dry weight growth rate in the test sediment is less than 
80 percent ofthe mean negative control growth rate, and less than 70 percent (dispersive) or 50 percent 
(nondispersive) ofthe reference growth rate, and statistically different from reference (alpha= 0.05). 

Sediment larval Bioassay. The test and reference sediment responses are nonnalized to the negative seawater 
control response (NCMA). A single-hit failure is indicated when the NCMA in the test sediment is greater than 
20 percent, and is 15 percent (dispersive) or 30 percent (nondispersive) over the reference, and statistically 
different from reference (alpha= 0. 1 ). 

Two-Hit Criteria 
For marine sediment testing, when any two biological tests exhibit test sediment responses which are less than 
the criteria for one-hit failures, but are statistically different from reference (alpha= 0.05) (and less than 70 
percent of the reference growth rate for the Neanthes bioassay for nondispersive sites), the test sediment is 
judged to be a two-hit failure and unsuitable for open-water disposal. 

RESULTS OF INDIVIDUAL BIOASSA YS 

Amphipod, Eoltaustorius, 10-Day Survival Test (865-1) 

All water quality observations were within the protocol specified ranges except for several salinity measurements 

that slightly exceeded the specified range (Table 1, Section B). The test met all other applicable acceptability 

criteria including positive control performance (Section B). 


The control and reference sediments exhibited mean mortalities of 1.0% and 5%, respectively. Two test sediments, 

WWD02-0-4- l 50205 and WWD05-0-4- l 50206 exhibited a mortality that was statistically greater than the reference 

and exceeded the dispersive disposal guideline for greater than 20% over that of the control and greater than 10% 

over the reference, and, therefore, met the criteria for failure under the dispersive one-hit rule but did not meet the 

criteria for the nondispersive one-hit rule for open water disposal (Table 2). 


Neantltes 20-Day Survival and Growth Test (865-2) 

All water quality observations were within the protocol specified ranges (Table 1, Section C). The average initial 

weight ofwonns was 0.48mg, slightly below the recommended range (0.5 to 1.0 mg). The test met all other 

applicable acceptability criteria including positive control performance (Section C). 


The individual ash-free growth rates in the control and the reference sediments Neanthes test were 0.58 and 0.65 

mg/day, respectively. None of the growth rates for any of the test sediments failed the single-hit criteria for 

dispersive or non-dispersive disposal (Table 3). 


Mussel, Mytilus galloprovincialis, Larval Test (865-4) 

All water quality observations were within the protocol specified ranges (Table 1, Section D). The test met all other 

applicable acceptability criteria including positive control perfonnance (Section D). 


The test met the control acceptance criterion of;:::70% normal in the seawater control; the control mean percent 

normality was 75.8%. The percent normal ofthe reference sediment, WWD-REF-150319 was 89.8% of the 

seawater control. The number normal was used for data analysis and interpretation rather than the NCMA due to the 

NCMA resulting in negative numbers in some replicates. None ofthe test sediments was statistically significantly 

lower than the reference sediment WWD-REF-150319 for number of nonnal larvae and therefore none failed the 

single-hit criteria for dispersive or non-dispersive disposal (Table 4). 
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DATA INTERPRETATION BASED ON "DREDGED MATERIAL EVALUATION AND DISPOSAL 
PROCEDURES USER MANUAL" CRITERIA 

Tables 2-4 present analyses of toxicity test data from Tests No. 865-l, -2, and -4, respectively, according to the one­
hit rule. Table 5 summarizes the one- and two-hit rule results. Data interpretation was conducted as described in 
"Dredged Material Evaluation and Disposal Procedures User Manual," December 2014. 

One-hit failures for the dispersive case were observed for two test sediments, WWD02-0-4-I 50205 and WWD05-0­
4- l 50206 in the Eohaustorius test only. None of the test sediments met the criteria for failure under the one-hit 
nondispersive rule or under the two-hit rule for either dispersive or nondispersive disposal (Table 5). 

Table 2. Single-hit criteria interpretation of Eohaustorius test data. 

Percent Significantly Percent Percent Failure Failure under 
mortality different from difference difference under I-hit 

the reference over over the I-hit nondispersive 
Sample description at a= 0.05? negative reference dispersive rule? 

control rule? 

Control 1.0 ± 2.2 - --­ -­ - --­
(NAS# 52500) 

WWD02-0-4-150205 27.0± 7.6 Yes 26.0 22.0 Yes No 
(NAS# 52460) 

WWD02-4-8-150205 7.0 ±2.7 No 6.0 2.0 No No 
(NAS# 52450) 

WWDOS-0-4-150206 25.0 ± I 1.7 Yes 24.0 20.0 Yes No 
(NAS# 523 1 G) 

WWD I2-0-4-I 502061 1.0 ± 2.2 No 0.0 -4.0 No No 
(NAS# 52470) 

WWD-REF-1503 19 5.0± 3.5 --­ --­ --­ --­ --­
(NAS# 52300) 

If the mean test sediment mortality >20% absolute over the mean negative control response, and>10% (dispersive) 
or >30% (nondispersive) absolute over the mean reference sediment response, and statistically different (er. = 0.05) 
from the reference sediment, it fails under the single-hit rule. 
1 Compared to the control sediment. 
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Table 3. Single-hit criteria interpretation ofNeanthes juvenile infaunal growth test data. 

Individual Significantly Significantly Percent Percent Failure Failure under 
ash-free different different from of of under !-hit 1-hit 

growth rate from the the control reference negative dispersive nondispersive 
Sample description {mg/day) reference ata=0.05? value control rule? rule? 

at u= 0.05? (T/R <70%) (T/R<50%) 

Control 0.44 ± 0.10 --­ --­ -­ --­ --­ --­
(NAS# 52500) 

\V\Vl)02-0-4-150205 0.59 ± 0.06 No No 120 134 No No 
(NAS# 52460) 

WWD02-4-8- l 50205 0.57 ± 0.22 No No 116 130 No No 
(NAS# 5245G) 
WWDOS-0-4-150206 0.55 :!: 0.06 No No 112 125 No No 
(NAS# 5231 G) 
WWD12-0-4-150206 0.54 :!: 0.07 No No 110 123 No No 
(NAS# 52470)1 

WWD-REF-150319 0.49 :!: 0.07 --­ --­ --­ --­ --­ --­
(NAS# 52300) 

lfthe mean individual growth rate ofa test sediment is <80% ofthe mean negative control growth rate, and <70% 

(dispersive) or <50% (nondispersive) ofthe mean reference sediment growth rate, and statistically different (ex.= 0.05) from 

the reference sediment, it fails under the single-hit rule. 

1 Compared to the control sediment. 


Table 4. Single-hit criteria interpretation of Mytilus larval sediment bioassay data. The number normal was used for data 
interpretation rather than the NCMA due to the NCMA resulting in negative numbers in some replicates. 

Number Significantly Difference from Failure under Failure under 
normal different from the reference 1-hit I-hit 

(mean:!: SD) the reference (proportion) dispersive nondispersive 
Sample description at a= 0.10? rule? (Greater rule? (Greater 

than 0.15) than 0.30) 

Seawater control 195 ± 13 --­ --­ --­ --­

WWD02-0-4- l 50205 161 ± 11 No 0.07 No No 
(NAS# 52460) 
WWD02-4-8- l 50205 166 ± 12 No 0.05 No No 
(NAS# 52450) 
WWD05-0-4- l 50206 151±30 No 0.12 No No 
(NAS# 5231 G) 
WWD12-0-4-150206 196 ± 12 No -0.11 No No 
(NAS# 52470) 
WWD-REF-150319 175 ± 45 --- --­ --­ --­
(NAS# 52300) 

If the mean NCMA for a test sediment is >20% (<80% number normal compared to control), and is 15% (dispersive) or 
30% (nondispersive) absolute over the mean reference sediment NCMA (absolute below the mean reference number 
normal), and statistically different from reference ( u = 0.10). it fails under the single-hit rule. 
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Table 5. Summary ofone- and two-hit rule failures. D=dispersive, ND=nondispersive. 

One-Hit Rule Failures• 
(DINO} Two-Hit 

Test No. 865-1 Test No. 865-2 Test No. 865-4 Rule Failure•• 
Eohaustorius Neanthes Mytilus (D/ND) 

WWD02-0-4-150205 Yes/No No/No No/No No/No 
(NAS# 5246G) 

WWD02-4-8-150205 No/No No/No No/No No/No 
(NAS# 524SG) 

WWDOS-0-4-150206 Yes/No No/No No/No No/No 
(NAS# 5231 G) 

WWDJ 2-0-4-150206 No/No No/No No/No No/No 
(NAS# 5247G)2 

*When any one ofthe biological tests shows a test sediment response that exceeds the bioassay-specific response 
guidelines, and that response is statistically different (alpha=0.05) from the reference, the test sediment is judged 
to be a one-hit failure and unsuitable for aquatic disposal. 
••When any two tests show sediment responses which are less than the bioassay-specific guidelines for a one-hit 
failure, but are statistically significant compared to the reference sediment (and <70% ofthe mean reference 
sediment growth rate for the Neanthes bioassay for nondispersive sites}, the sediment fails under the two-hit rule 
and is iudii.ed to be unsuitable for unconfirmed open-water disposal. 
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SECTION A 


Pre-purge Test 


Northwestern Aquatic Sciences 



4 NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX­
MARINE SEDIMENT TEST 

Test No. P865 Client Anchor QEA Investigator 
~~~~~~_..;..~~~~~~~~ ~~~~~~ 

PRE PURGING DATA 

Bedded Sediments 
Day _O_( ;, h 5 I t-5 ) t.-'8 

Sediment 

No. 
Temp. 
(deg.C) 

pH Sal. 
(oot) 

DO 
(ppm) 

NH3 + NH4 
(mg/L) 

s 
(mall) Comments 

5230G I<'.- . .> 7A '""l.-:/. 0 .:;., . ~ ~ 6:C. 

5231G I c,, 11 lr· u ""Z.?. rJ 7 .> ~ 

5245G IL . 4 0 (.I ~7 a ""'}.~ &d-O"r 

5246G /(,, ~ 'iS' v '7-:; . (J 7~ ~ 

5247G I~ Lf 7 '1 27 0 7 .-z._ ~ 

Larval tests 
Day _O_( j I l.':)" I 15 ) 1..-1> 

NH3 + NH4Temp. pH DOSediment Sal. s 
(ppt) (ppm) (mg/L)(deo.C) (mg/L)No. Comments 

7 . (/ ~5230G -z.7 .0I~ S' :/A 
~(,,. (0 5231G &- • (j "'l.:f)Ir.. . S 
~5245G ~ .CJ '? . 't..?_?.S I~ - ~ 

C,. y5246G 'ir -U ~""t.. 7 -> /(,,.,' 
~, C) ? .'L5247G Ir~ .:; '1. 7 -S ~ 
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16.5 B.O 27.5 

I 

I 

- + -+- f-~ 

~-~- i=E -~ =--~ - --=-1·~-
· _TOt&i . 

-s~bk, ----1 
~~!fide-!H2S . 

(mg/L") ! (m ") 

-~-1~l-_­
_ __0.27 ___ 

_Q~40 _ _ 
___o~ ___ 

_-9.41}=-- ­

_--- ~-_41 : -=-= ! 
· 

j--t- --t· _ __ j ____ --· 
~ -~:;-~,- ~-- -·l 

R'•OlllU

,111111 !­
i!jj 

1=,--- r - -=i=- ­
·- r.mJ --No·· · lr~1a1suncie - ---1---- ­

t -ri~ii0i~nfat~~r-=-+-1+--· 

_-ND]_-Nol:+ 
~~!_ ND:· 

ND )_ . ND'" 

i,;,_j_ _ 
1 

-f~epo~ing 11m1~~-ii~L) [ _ _0:02001 __ 
_j_ _ _I 

Recovery(%)= i__101.9l__ _ 

ND ND.. 

---=-!­
Precision (RPO) = -0.66 

~--~~- --~--] - --i_·­
'. Sample volume (ml): 5.00 

__ - ­

-t-;~ample S•t-D~scrlptl;,: -t= L_ 
r jTest No.: ] 

·--1-=+- ·;-;.estDay: -- ·­
I i -lsp-eci~s:- · -+ ·--·- :-- ,- 1 · -·-i 
-i ·ISample Type (che~k);-:-. 

!" . IProj. N~. : 865 - ­

---i__---.-~ I - IBulk ~lmant p0rewat;;;:s 

I --J""_iTest_beakerpor~w_!l~rs_- - _ 
IX jOverlying waler T 

I 

__ : _ 

-- +---!-_ - _ .--_-8..... ___l_---~__e
·~-pursie~a!ysis o!_qverlying su~i~-

---+ . ;rn larval beakers, ·-+- _. 
1-!_J__J ____ _ , --- -·-' f "'-"' ""y '!""'"'""""'"' ''" ­1 hour S8dlmeol seUljog oer1od w/o aeralloo. --- - L. 1 - -i - .i 

--;-

·--
- ..N0te· H2S de1ocu;-;;;11s 0ooo;;;;;;IL es ;,- ­

~~ -- t-­
- ~-r- '--1 4~- .·-- ! : -l ~ - .J 

~-tt-t=--r~~+ l~ ­
- ---+ -- ­

--1 
I 

--~


- ]Analyst: I· - - RSC/JB R£X-­
-

lQ~le 8~1ysed: . 3/25/2015 

. --t=----1=-_--+---~ 

- - , : I . ' 

PB65 PrePurge Anal H2S larval 3-25-15 Pege __ or _ _ 
5·13-13 
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SOP No 5552 Northweslem Aquahc Sciences 

Qlssolveclj)ulflcle.in Wa!!ir.or_§_edilf!~nt_pore Water: Compu~tion _Workst'!eet 
..,..- __ __ __ _ M!!~hyle_!!e Bl~~ ~eth«?~JS0~#~550~- _ 

stinaardiza!lof ~ i-1+ 2~ a-+_f--·i- ·-=:1__ l - -+ ·-::-=.! 
:uLPA_Q_lilr~ritemplo~: /Z<:i ;S'J 7'1 _ ·- __, __;__ _ _ ~ 
Working Sid. Cone. (~n): 3.2 t I ~ ~ - · ·· ···- ·-,__

; - - • - '!!lit'~ - --:- r- - Tot81I - - I 

~- - --__ -· ;- ~ - -j__--j__ ! - .. . ~~~~le _1­ - -. 

~amP.!!!.._ _ _ _ I Dilut~ . _J_!mpj Qti_iSl!!!!l!!Y 
_ description Tractor lo0664 (•c) ! I ("") 

. !lJ!!nk -1 I 
. '. 1<? ml work.i~9 _sulfide _!!d j --:- . r } '-Ju -1 
_[2om~_wo_r1<.1ng~'!lfideatd,: _ ----- _ ."27'f_ _r __ .j - ­I~.o ml wc:>r!tJ~g su~ide std.!__-:-:- ,~41J _ j .. -f 

i~_:_~ =~:-~:_::~;;;:! ~ : ~~-- f. -~ ­
,3.Q.rri~ike _ J ---- .-'1~1_ ~-

__13.om_~~edupl_,_ )__ . ,'-JI/~ _ _ 

~j ·- s.~;~;;,;;i \;__1 :_,,<.l~ -- --­
-3;- S231G - - - - 1­ ~<>I 
;S'li -- -- ~4_65G1GG_--T;,~~ -~Jf;,:s~2
·:,! ___ __ ·-r:- .JU\l 

_ ___ -·+--­

-:1- - r ­
1°\--- - -r 
1

12 
1j=--­

13 - - ­
14[ 
15 

16 

17 

20 

I 
---+­

-­ f­
' 

- - -~= - -

' - ' ­
1- ­

--t 
-t­

31 , ~ _ 
32: ~-t~ 

·· - 1 
·- _i___

-1­
~ -- --~ t-+ r­

• ·m IL as sullur I , 

. Sulfide I___tg§_ 
(m L•) : (m L') I 

- 1 ~ 
0.64r I 

~-H~i- t 
_ _UI~ ; : r 

> ­:~: - -] 
_ -~-~~..·

. · 

- -- F, iro1a1s~ --=~~---- - -;- :­

.___1~ ·.·. I . ·_jRepo_ rt_m_g llm;;(m_g/L) :---:- . o.o2oo·.. ·­

-r1 ---- +fl'Reco~= -i-#VAwE1-~-
+-~~ --f""''""i'"'o)~_[wAuiE;-_=--

- -- I - 1--- ·-­; I 

. -r-i -lsampl~volume(ml)~ - J 5.00 

--· -- ~ -lon;;-tionlactor -- 1 


- --+-- - -+ _ _, _·T--~--- ~ 

•Sample Set Description: I 
; : :r; slNo.: - i­

r- · ;rest Day: r- ­
--T- i --~~ies:l [ -t ·-· 
-__T __J - __, -- - - - - - ­

• : _ Sample T~pe (check): _ 

_ f:LlProi. No.: sss _ __.
Jeulk sedrment porewaters__ 

!Test beaker porewaters 
! -- X l'OvertYi-;;g water- i - - I-=i=-- _- -=___T_ ~-- --t 

I_[Pre_-purae analysis 9r PY?rtylna sulQOe I 
1 lin larval beakers. t --t·-:-1 I - . I -- . 

- ireaua'isDaVOoyBrMOQWalBC tesled after• ­-+ l~. . -· 
. t _j4 hour sesliment seU!inQ period w/o aeraljoo, 

.. 11- I - i- - r·- i -­
.~1-J::rioie~ H2~upn 11~"'30oqqA_m~/L;; S _ 

'·~ ' . ' 

_ _j_ 

I 
_L 

. -+ -+--· - ..-!-­i-+ :~-j - J -- ~{,,I I LJ""""'t- 'RSC/JO <>' 
- - 1 - Data analysed: - 312512015 - -T[J=- ·-­-+--I - !_ :- I- - -. - · -~ ·· i 

Page __ ol _ _PS65 PrePurge Anal. H2S larvel 3-25-15 5-13-13 



__ _ _ _ _ •• --

SOP No. 5492 Northwestern Aqualic Sciences 

Ammonia in ~ater or j;ediment_fore Wate:G_ Co!:!!putation_Worksheet 
_ __ _ Salicyl_ate M~thod_(S0~~54~l - __ ·- __ __ 

Re~ult - ; - j - t- ~ - :--~Tot~·tunioniz~d' ; -c­v•01384x 

'. Sample ..Dilution · ~ Temp pH -;Sallni NH3-N ·L·NH3 ·~ R' • 0·9988 

:description ·j factor-:-00655 i (•C) - · {Pit) ~ (nlQJL) I (mgtl) _ ... 

;Blank _ _ , - 1 - __ I I _ j_ - _-_ . J _ i ·• 
. '. 1.0 mg/L NH3-N Std. "f - _ 0.151 1-· _J ___ _ 1.00:_ _ J ·­
:3.0 mg/L NH3-N Sid. 0.400 _ I_ : _3.00 i _ _ ·• 

:6.0 mg/LNH3-N Std, r __ 0.810 - -· · - - 6.oo ; : .... 

_ 10.0mg/LNH3-NS~d J - 1.400 j _ _ [ . 10.00! - -•· . •.. 
-· - -· J -11 - . - T --"·· I 

.3.o mg/L spike. _ - 0.422 _ ·l _ .-~05·- r ·­
:5.o mg/L_2nd sour~ . ! 0.700 . __5.05, .: •• •• •• 

1 - Q.5~~pl +... - -r· - ·-- - -i --- - iI 

-. 
- · ­

: . .. 

;r. · 

.. 


= 
. ......-. 

(,ii • l"'"..b_~ 
t-11-' 

·= 

... ~-.-

=·· ...::-­ . 

>- . 

:~~--- : ~E: ::: !:~ ~;~ - :,~r -:::~f:l~...._-..- ~--_-_-i-1 - ---- ~ ·-~ l ---t --- ----~
5; 5246G 1 1 0,011 16.3 8.o 21.0 - o.oa l-- 0.002 .:: '"Total ammonia - --r- - __! ·-+ 
6 5247G _ --r.' __1 - 0.009 16.4 7.9 27.0 ... - ND ·-ND•· ;-;Repo-rti.ng lim~-(mg/L1-=T 0.0722 i 1 

7 - -i- 11 :. . I ':}_ . -· ! ·1 · 
8. 
g· 

-_ -~ ---=r -L·j~~~ve~k)= _ I JQ1.7 i- _ 
--j __ ·- !Prep~on. {RPD) = __ -0.~4 '. 

10 - >- _ -~ -~ _ !2fld SOU~I?~ {%) =__ ____ 101.1 .. • 
11 : ! 
12 -· · t j __J--~ , -· I__ _ I ;§all'!.P!~volum~ {rril): 0.50 ~- ' 
13 .-----:____ -r~--~ 

__ i-- _ -r:DJ!yUonfac_,!~r _ '. _ 11 
14 
15, ' _ ·-- ·+.-.- __:__ t pl; S!~:so~;ptlo"' ~'- . _ -1· - I 
16: 

__ t I 'Test No.: I 
17: 
1~!-

,_ i ----; . l~st _Dl!}'~ _ . _ ___ 

19 ' -1 ~-- -- -t~.lSP.~cies:l_ I ---... .. f·- -r­
20 ' ' ----j _ _ l__:_~~~ple_lype (check) ..:­

- .._, ·- --- .~roj~Q.,_ 865 ··- t 1 
,__ ._i_. __._j _!Bu]k Se~~~iil Por~aters __ 

1Tesl Beaker Porewaters ; 

-=--_J_-_~xJoverly~g_~ater__- ~---·-1__,­
-· ~-- :..___~ I Effly~!!l (__ ·- . 

26! ,__ -t- --+- ! - J . - - T .­
27 · _ , --· : IPre-purge analysis of overlying ammonliJ 
281 ­ _ 1- _I __;In amphlpod!worm beakers. ._ __ ! _ 
29) - - - - .. -]­.. -­

30 

I 

..._---~--~E~s RaVOo~en.flrKi-wal;~,~-normal tesi. t 
31 

32 
,_ -- r --t I - --· __ J - ! -- I ,_-- -1­

33 --.··,---ft""'~·-""'. ~·""l •<'- ·:" : 
~ -, - 1 - - - - . - -· 

34. I 

35 
36 i ~---l _;T _:_-:- - _,---- .:-. 

l 

T 
I 

1 ~~ 1 - ---T ' ­ -
--+ 

+------ J-jA.,,~.. L _RSC/: 09t
39 - ~- 1 ;Date analysed: 3/25/2015 i 

40 1 
- J - I ­ - --+ -~ 1-1;·_ ..=-+- --==-·I .- I ~ 

I - - -t-- -- ' -- . l ­---! I I 

-


• ,... 

.,, 

P665 PrePurge Anal. NH3 Amph-worm 3-25-15 Page_ _ of_ _ 5-16·13 
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SOP No. 5492 Northwestern Aquatic Sciences 

_~mmonia in W~ter___Qr S~d_iIT'en~o~e_\'.Vater;._Co~puta~ion W~.r:ksh~et 
~ 

I 
-

Salicylate Method (SOP #5492) 

8!-:;,,. ~~~ 1Q~~~,~rt~~~tb:~~~~d -·­
1 ~~~9/L_NH.3-Nit~. t~=-~.ti-1 ~ --4-t. _ 
·3.0 mg/L NH3-N Std. 6· '-/DOI--­
is.o ~gtLN-H3-N_slct~~ _- · _tl. '6/0-_---- ___.___ 

- : 10:0~~/L,__~H:-N§td_ , _-::- } 'f"~ _ _~--- __ ·. 
.3.0 mg/L_lipik~ --t-:=-~· 'fJ./)...___1 _ · - " 

.3.0 mg_~ sp[ke d!Jpl. . =- ~. t/ Z,..? ~ -1--­

- i5~0 mg/L2nd sou_r~e -.----- - Q, 7tJ~-_ - -·~-
11:·- os;;;L-smpi- - _J -r- ---1 ­

2! _5130G __ i __1__ a,O(,/ 

3 _ 523JG__ __ 1 _0,0/)... 

4 '. 5245G _ I_ _1 _ b,.,30 

5:_ _5~4_6G __ j __1_. tl-()/ / 


~ ; - 5~4?G _] L~obi:f 
a --

1

i._ 

9 
10 

11 1 

12l - _ _ 


13! __ 
 __r_ 
~: · -t -­
16: --- --- +· -­17·1· -- --- - ­

~~ I -- --~~-· ~ 
20!··- _J 
21 ! ____ _ _____ 
22 
23. . 
241 

25 : 
251 
27!-- __ _, 
~: \ : 

30 -- -, 

31 I 
32 
331 r-­34j 

I --·- - · - -· ­
37 

-~-
----= --~- l-- l-- t ­

1.001 ---±J ~ .-.- .r«i..;.. - -:f:! 
- 3'.oo l - 5­1 

6.o~I_------:--_:- _ 
__ 10" 1 ~ ~0~~_:--~ ~:tG: 

-r- - ~ ~ 
__ ~ __ 1-.­-i_- I "'"·~ 

- -~ -1 - ­

- --r~ ----- ­
__ _ ; _ _ ·r· l- _ _J __ 

- -1 - ---'·- I_ · - t · 1

~Total a_~monia __ __ i _p --1-=- -- -. 1~porting~1~1~g/L)_=l_ -°-"-: _~~o ! _ __ 
__i--+=l~ecovery_{o/o}_=___ ~-#VALUE! _ L 

-t___ . I ~ !er~cisio_n_IB~D) =_ #V~LUE! ­
_ _ - L ,2nl1_s~urce = _I #VAL~!;! : __ _~ _1%) 

- I l_I_ --· -- ! i L.i= ~Sample_volume(~I): 0.50 f ­t Dilutionfactor I 1 ~ ·--= -=-- : samp~e Set oLcrlption~+- -~ ­--=-:-ii 
1 

- lTe~!~::- - _--- -- ­
1 Test Dav· 

-r-· - - - _ L:_ - - f-- I- - !~~<_:les: l - - 0-­
:~i 

1 
~i"~:!;p,;n•• <~h.~ki -- 1 __ t : 

__ ProJ:llo._ 865 _ _ 

·- - 1 Bulk_Sedirnen!.f'__Q~aters_ ~ 
f-·- Test Beake~e_orewatefl? _ ,i_ 
· '.x Over1y!~ater_ _ I 

· Effluent _ j· 
_L---=-~--1 i -+ 

_ Pre-ourge analysts of overtving ammoni~ _ t 

jnamp-hl~b~r\ _ __---L-t 
Is ov in w rin rm I . 1-­

: -- '. ~ \- -- - ' I 

~: f -=--+tL 1 -l ---J__Jr 

t. Jft...~t [ - J~SOJB ~ --.- _·- --t=t )C?at~ ~~aly~~d~ 3/25/2015 .o-: 

1 
I ---1-H - ·1- ---l 

t-t- -+----1 - - -~ ---! 

Page_ _ of_ _ 5·16-13 



SOP No 5552 Northwestem Aquatic Sciences 

_ Dissolved Sulf[de in _Water ~i:._Sedi'!l~l]t Pore_Wate~:_C~mputation Worksheet __ 

16 


17 


18 


_ . _ -· _ Mathy~ene Bil!~ Me~ho~ (SOP #.§550)._ _ 

stiindai(fizatloi[_-_ -1 -1 ­ F-2f= ­3--i -j_ - _ -=\~ -j-l -::!::-_ -­
- !ul PAO Ult!inl e~loyed: 160 153 161 - -j _I_ J i .L . J - r -­

:worldl)g §ltd. CQr)~, [mgi\}t:__ ~9, 672 l t- Totai -'.­ - ·­ . -1.Y", oo11._,_ 
f!wll1 I ­ - , Sot~bi;-r - -jj R'•OG988 

:sam!>_I!! _ _h:>~tk;,. __~:·TJ!mp·:-pH Js~ii;;l~ __§\!~___!i25..~~ 
1descriplion ifaclor :006641 (0 Cl I I ("-) ~. (mg/L') . (mg/L0 

) 1, 

_:4 0 ml wo~ng sulf~ ~td -­ 0.580 - r -­ . -, . -Q,~:·· -

I 

'· ! 

l - -

_!~o _m~work!n~ulfidestc!. , --- , 0.710 
1 
___ _ L __ 9.67__, _ 

1io ml spike-­ 0.437 - 0··r ­ 0.41 . ~ ·-.. •• •• •• •• •• •• .... ­
_1 
1j• 3.0-ml~Q1k~upl~j--=--- 0.440.­ - _r­ - 0.41 : I L­

5.0-~LSmpl ­ 1---=J. r -1 -=I - .-=f.-.::::L--_1_ _:_-:-::-_ -,-·-· 
52:31lG I~ 0.001 16.5 7.9 27.0 ND! ND ..l •Total Sulfide I 
5231G 1 0.001 16.4 8.0 27.0 ND ­ ND]. ·~I-- iReporting limit Cmgii 0.0093 

4 ; 5245G 1 o.ooo 16.4 8.o 21.0 -­Nor­ - N"ol -··i ·-r 
5j 5246G - - ·1 o.ooo 16.3 8.0 21.0 - · -ND-l--Noj -~; i Reco~ery·~ 101.9 

6 

7 

·] -- 5247G t 1 o.ooo 1a.4 1.9 21.0 ---Noi ­ Nor .;·­ \ f>r~i~~-(RPo> = : ­ -0.a8 : 

2 
3 

~L -~--! - -~ ~~~l··--- -r · ~-J .. i~-~~i - --i_ 
9: I !Sample volume (ml) 5.00 

' 10 · 
I

11;-. ­
12: 

13~ 
14 ' -
;5; - ­ -

' ­ -

22· 

251

25·1 -
27
201­
2el 
30i 
31 i ­

32 1 

33' 

34. 
-- ~ 

35. 

36, 

:iii 

:1
4o[­

! 
• m IL as sulfur 

~ 
-· - -I -­

--t 
- -t 

--1 
I--1_ 

... ­ I 
·t­

__J _ -

I-1 ­- ­ - ­

- -

l- --1 ;___J 

1---r -louuuon r~t~ 1· 1, 

·--~~-IJ r-__:__L-:-=:-1_ -· L _ __.+ISomp'• ''' ""°'¢lo"' _ _! 
_ ~_,:!:_est No.: ___ ~ 

1------+---­ -T---r - ;rest Dar: _ __ _! 

~ 
-+- ~ tspec~s\ ---L - --J-_ 

. P!~_TYf>!JCheck): L_ _ 1 

I Proj. No.: 865r---+W=i- ]Bulk sediment porewaters - . 

-~- . t~.i~... ,,.....J,~ 
_~ f--- ov~r_tyi~raLer + '. _ 

_ oPre-pume enalysls or oyerlylng sul~d?_ 

IIn amphlpodfwoun beakers. II - -- -. -
i-----1----+--1­ I___ ! ___l__ - . 

Equals Day Oovertylng water In normal lost. 

----~L-1 ---· 1_ __ l ~- _[ · - . .---­t--- .! ~'-Nor· H~~-~~1-~!Jon~1=t I.~ 0 0008 m~-~ ~· S _ -

. I 

-+-­
; ,-­

P865 PrePurge Anel. H2S Amph-wocm 3-25-15 Page __ or __ 
5-13-13 
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SOP No. 5552 
Northweslam Aqualic Sciences 

-,--- -, ­,-~

+--· ,___ 1 ·-1-­
~_l · - ---~ 

10111r-- _J
12_i_ +---·13] __ 

--- r ­
1~L 
1sl ---i-· 

--- o---­

116f- ---­

18 

11 --- ---t-
-

.­
19 ·- -t -­20 

- ~21 
22 

23 -+­
I_ _24 

251­

~~I--­
I~r-- i 

3(]!­

~1]_ 
32) 
33, 

341 

as: 
35: 

37'-, 
~--'­
39: 

401 

• \miC;;-;~iiur +­

1--­

~320~ t_ ·-

i ·-... •• 1.9 1• t• •• ·=:_i·· -­

ND ~frou;1su1~:~---~- : --­
-ND ---;.;j [Rep;;rting limit (mg/1 - o.o:zO~ ­

~1-1Reco:~-ryj(%)~-~::UEI '._ 
- ·--- - ---·- - r- --- -- ·• 

-+---N_Dj ••j !".recls~~_f'_~)- " , #VALUEI 1...­

--1 
1 I ----I -- i- ­· -,--i 

1 1--+----- : t-]s~mple volu~e (mi)J 5.00 
__: ___ 1 )011uu~~ra~ 1: 

-----.- fi;m~le :et D~scrlptlon: ---- ~~­
-,---- · - ----i

:Tesl No.: 

~t .~f:L.,, l- --! 

__ +---__ IProtNo.:_ 865 _ _

-------1 _ ;Bulk sediment porewalers j __ . 
_ --+ __ . _ _ _:!_est beaker porewalers ----l-J_j_·--___ x --1~-v_e_r:lyir!!J!waler_J_ -t-_·-+· 1Purae_analvsls o.f. oJedvlnji SUifid, 
__ _ '. fin a~pblDO,oan beekeni. ± 
j ____ rtf'EL""'T~E. 
--+-. +--- j_ 

-<---+------*-­<-----------<....-----..=-1- ­
- t- ­

-!Analyst: '1 __jRSC/JB ~ 
--+--_-+_-~-~ale an~lys~~9d=_ j2~201Q_~- ­

____,,____ . - . - --- I-___.,.... 
I 

Page __ of __ 
5-13-13 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Por~ ~~!e~: Computation Worksheet 
Salicylate M~~hod (SOP #5492) 

Bll1!!! 
Sample Dilution NH3-N Salinity 


y = 0.1193x
·description facfor 00655 (mg/L) pH '(ppt) 
R' =0.9492

Blank ,.... 
1:0 mg/L NH3-N Std. 0.145 1.00 

'~3.0 mg/L NH3-N Std. 0.413 3.00 
6.5 mg1L NH3_.N Std. 0.840 6.00 '<XX> 

10.0 mg/L NH3-N Std. 1.100 10.00 I OtOQ 

8 OICD3.0 mg/L spike 0.449 3.71 
.3.~ mg/L ~pi~e dupl. 0.444 3.67 ..... 

02005:0 m_~/L 2~d ~ource 0.750 6.20 
..,,.1 5230G 5 0.189 7.81 ,..000 ...a> ICIJ aOO 

2 5231G 5 -0.077 3.18 

3 5245G 5 -0.283 11 .70 

4 5246G 5 0.090 3.72 

5 5247G 5 0.025 1'.o3· 

6 .~e~o_rting limit (mg/L) = 0.50 
7 
6 Recovery(%)= 123.1 
9 'Precision-(RPD) = 1.12 

10 "2nd sour~ (%) ,; 124.0 
11 
12 Sa111p.!_e_ ~olu~e (ml): 0.10 
13 Dilution factor 5 
14 
15 Sample Se~ Description: 
16 Test No.: P865 
17 : !~st Day: 
18 . specie~: 


19 I 

- . ·- . 

20 Sample Type (check) 

21 X: ' Bulk Sediment Porewaters 

22 Test Beaker Porewaters 

23 Ov~lying Water 

24 

25 
26 

27 

28 

29 

30 

31 

32 
33 

34 _An~Jyst: RSC/JB 

35 Date analxsed: 3/24/2015 

36 


Page___of__P865 Bulk Sediment NH3 3-1-05 



--

SOP No. 5492 	 Northwestern Aquatic Sciences 

Total Ammonia-Nin Sediment Pore Water: Computation Worksheet 
Salicy~ate Method ~SOP #5492) · 

R~~ult 
Salinity,__..______________,Sample Dilution NH3-N 

·description factor · 00655 (mg/L) pH :(ppt)T 

Blank 


· 1.0 mgiL NH3-N Std. {), llf> 1.00 
 '""' 
10003.0 mg/L NH3-N Std. tJ,413 3.00 


·6.0 mg7L NH3~N Std. (), 2vo 6.00 
 .... 
·10.6 mg/L NH3-N Std. /,/oo 10.00 ~ 
3.0 mg/L spike d, ill? 

.3:Q ~_g/L spf~. ~upl. () ,tf 'l'I 


5.0 mg/L 2n~ ~~~r~e d,150 
1 5230G 1 0000 

000 .... ICXI am 1000 u oo0.181 "7. g...<.1._Q.!_
2 5231G 1 d, ()7/ 
3 5245G o.a3J -~· ·1i:tl 
4 5246G 1 

1 

()rtJ U> : 
~ 

~)?.'~ )}·~JJU-'-. ....,....,--------___. 
5 5247G 1 (J.O<XS · :g.o .:J..1,a -- . 

6 Reporting limit (mg/L} = : 0.10 

7 	 :_ -- ··_-_·c 

-

. 
8 .~ecove~ (%) = ·#VALUE.! 

9 Precision (RPO) = ~y~il:'~ 


10 . ?'"!~ ~ource (%) = #VALUE! 

11 

12 Sample volume (ml): 0.50 

13 'bilution fac tor 1 

14 I 

15 'sample Set Description: 

16 Test"NC.>.'. P865 ­
17 	 i!est Day: 
18 .§.P~~ie_s: 

19 I 

20 Sample "!_ype (ch_eck) 

21 X Bulk Sediment Porewaters 

22 Test Beaker Porewaters 

23 
 ·overlying \(\!a~r -- -- .:.. 

24 
25 

·26 
27 

28 

29 

30 

31 :.. 	 ! 
32 
33 I ~ 
34 -~~lyst: _ RSC/JB j5. 
35 Date ~nalxsed: 3/24/2015 	 I 

I36 
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SOP No. 5552 Northwestern Aquatic Sciences 

Dissolved Sulf'.ide in ~~!_e~'. ~O"'!Pl!~_tion Worksheet 

Methyle!le Blu~ Method (~OP #5550) 


Standardization 1 2 3 
.ul PAO titrant employed: 112 112 108 
. Working Std. Cone. (mg/L): 1.42933 

Result 
Sample Dilution Sulfide 

: description ·factor "00664 (mg/L) 

Blank 
_1~ ml W()~i!!_g s~lf!_d~ ~_td. 0.161 0.29 
2.0 ml workin~ ~ulfi~e ~td. 0.300 0.57 
3.0 ml working sulfide std. 0.460 0.86 
Jo f!ll '.NErking sulfide ~!_d. 0.599 1.14 

y=0.5274_..... 
R' =0.9991 

.... 

.... 

.... 
i ..... 
8 

°'"' 
02"' 

5.0 m~ ~()~n_g Sl!l~d~ st~. 0.751 1.43 I 

3.0 ml spike 0.451 0.86 : \ 
1CI 1IO 

:3.0 ~~~ik~_dupl. 0.450 -~~~: -i -­
1 5230G 5 0.025 0.24 

2 5231G 5 0.021 0.20 

3 5245G 5 0.005 ND ;R~()rti_ng li~it (mg/l) = 0.10 

4 5246G 5 0.010 ND 
 ·- . 

5 5247G 5 0.000 ND '. ~eC?~~ry (~) = 99.6 


·­
6 Precision (RPO) = 0.22 · 

7 

6 

9 .~~mple y~~f!le (ml): 1.00 

10 Dilution factor 5 ·-· . - - ­
11 I - - ·- - · ­

12 -~~mple Set Description: 

13 Test No.: 

14 _Tes_tpay: 

15 ,Species: 

16 

17 .ProL N~~: -~~6_~ 
16 X ~1:111< Sf:l~iment porewat~rs 
19 . T _!=!St ~~a_ker p_o!ewater~ 
20 ·Overlying ~ater 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 G/~ 
34 .AJ:l~!Y~_!: . RSC/JB ~ 
35 Date ~n_alysed: 3/24/2015 
36 
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SOP No. 5552 Northwestern Aquatic Sciences 

Dissolved Sulfide in Water: Computation Worksheet 

Methylene B!ue Meth~d (~OP #~556) 


!_ta~~~Wtlffi_n 2 3 

.u~ PAC? ti~~nt ~~ployed: If~ Ii;}..,, 

. Working Std. Cone. (m9/L): 3.2 

B!!!!!t 
Sample Dilution Sulfide 


: description "'factor ·OD664 ·(mg/L) ; 
 """ .... 
Blank ·­....·1:0-m-L wo~irig sulfide std. (),/€>/ 0.64 ....
2.0 ml working sulfide std. O ~ J.OO 1.28 I .... 

8.3 ~6 ml working suifide std. ~ , y,o 1.92 .... ..... 4] ml working sulfide std. 0 $'1'1 2.56 

: 5:._0 ml w~rking -s~lfide std. 3.20 
.lJ.157 L ·­.... 
. ~ -9 ml _spike _ ().%"/ 
3.0 m_~ spike dupl. 0,t/~ 

L ' l ­
51 5230G rJ, bd.i 

2 523~G 5 p,. ()::LI I 

3 5245G 5 ; Reporting limit (mg/L) = 0.10 
(),oos i - - -- - - . - - . 
4 5246G 5 o, ()10
5 5247G 5 ;Recovery (%[:: #VALUE!(),Oba I 

6 .P~~isi~n {RPO) = #VALUE! 

7 

8 

9 . ~~mple volu_me (ml): 1.00 


10 Dilution factor 5 

11 

12 Sample Set Description: 

13 'Test No.: 

14 Test Day: 

15 .~pe~~s: 

16 I 


17 . Proj. _No.: _P865 _ _ _ 

18 X : ~~I~ sediment porew~ters 


19 Test b~a_ker p9rewaters 

20 Overlying water 

21 

22 

23 

24 
25 

26 

27 
28 

29 

30 

31 I 

32 

33 
 OJ/
34 ·~-n~yst: RSC/JB "~ 
35 ·Date anal>'._se~ : 3/24/2015 0 / 
36 
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Amphipod (Eohaustorius estuarius) sediment bioassay 865-1 data report 


Northwestern Aquatic Sciences 



____________________NORTHWESTERN AQUATIC SCIENCES_ 

TOXICITY TEST REPORT 

TEST IDENTIFICATION 
Test No.: 865-1 
Title: Eohaustorius estuarius I 0-day sediment toxicity test of marine sediments as part of Port ofSeattle ­
West Waterway Deepening project. 
Protocol: NAS-XXX-EE4, February 20, I 992. Rev. 3 (March I, 2005). Based on: Recommended Guidelines 
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP I 995), with modifications as specified 
by the Dredged Material Management Program (DMMP, fonnerly Puget Sound Dredged Disposal Analysis 
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014. 

STUDY MANAGEMENT 
Study Sponsor: Anchor QEA, 720 Olive Way, Suite 1900, Seattle, Washington 98101. 
Sponsor's Study Monitor: Ms. Cindy Fields 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365. 
Test Location: Newport Laboratory. 
Laboratory's Study Personnel: G.J . lrissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA 
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M., 
Assoc. Aq. Toxicol.; Y. Nakahama, Sr.Tech.; L. Brady, Tech. 
Study Schedule: 

Test Beginning: 3-31-15, I 040 hrs. 
Test Ending: 4-10-15, 1105 hrs. 

Disposition ofStudy Records: All raw data, reports, and other study records are stored at Northwestern Aquatic 
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365. 
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the 
study was performed in accordance with the protocol and standard operating procedures. This report is an 
accurate reflection of the raw data. 

TEST MATERIAL 
Control Sediment: Control sediment (NAS Sample #5250G) was collected from the Eohaustorius estuarius 
amphipod collection site in lower Yaquina Bay, Oregon, on 3-25-15. The sediment was sieved through a 0.5­
mm stainless steel screen and stored at 4°C in the dark. 
Test Sediments: Four test sediments and one reference sediment were tested. Details follow: 

NAS Sample No. 523\G 5245G 5246G 
Sample Description WWD05-0-4- l 50206 WWD02-4-8-150205 WWD02-0-4-150205 
Collection Date 2-6-15 2-5-15 2-5-15 
Receipt Date 3-23-15 3-23-15 3-23-15 
Interstitial Salinity (%o) 29.0 29.5 29.5 

NAS Sample No. 5247G 5230G 
Sample Description WWD12-0-4-l 50206 WWD-REF-150319 
Collection Date 2-6-15 3-19-15 
Receipt Date 3-23-15 3-20-15 
Interstitial Salinity (%o) 29.0 27.0 

Storage: Samples were stored at 4°C in the dark. 

Treatments: The samples were minimally homogenized by mixing with stainless steel implements. 


TEST WATER 
Source: Yaquina Bay, Oregon 
Date ofCollection: 3-25-15 
Water Qualitv: Salinity 28.0%o; pH, 8.1 
Pretreatment: Filtered to :>:0.45 µm, salinity-adjusted with MilliQ® deionized water, aerated. 
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TEST ORGANISMS 
Species: EohausJorius estuarius, amphipod 
Age: adult 
Source: Yaquina Bay, Oregon 
Acclimation: Amphipods were collected on 3-26-15 at interstitial water conditions of I 2.0°C and 14.0%o. They 
were acclimated to test temperature and salinity over six days before addition to the test. Average holding 
conditions during this time were: temperature, 15.6 ± 0.1°C; pH, 8.1 ± 0.2; salinity, 24.7 ± 3.7960; and dissolved 
oxygen 8.3 ± 0.2 mg/L. The photoperiod was constant light. 

TEST PROCEDURES AND CONDITIONS 
The following is an abbreviated statement ofthe test procedures and a statement of the test conditions actually 
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this 
study. 

Test Chambers: 1 L covered borosilicate glass beakers 
Test Volumes: 175 ml oftest, reference, or control sediment; 950 ml total volume. 
Replicates/Treatment: 5 (plus one water quality replicate) 
Salinitv adjustment: none 
Organisms/Treatment: I 00 (20/replicate). 
Water Volume Changes per 24 hr: None. 
Aeration: Yes, at least 2 cm above the sediment surface. 
Feeding: None. 
Acceptance Criteria: Results are valid if mean control mortality does not exceed 10%, and does not exceed 
20% in any one control replicate. 
Performance Criteria: For testing under the Dredged Material Evaluation and Disposal Procedures User 
Manual, December 2014, the mean mortality in the reference sediment must not exceed the mean mortality in 
the control sediment by more than 20% absolute. 
Effects Criteria: 1) mortality after 10 days, 2) daily emergence ofamphipods from the test sediments, and 3) 
failure ofsurviving amphipods to rebury at the end of the exposure period. Death is defined as no visible 
appendage movement or response to tactile stimulation. Unrecovered animals at the end ofthe exposure period 
were considered dead. 
Water Qualitv and Other Test Conditions: The temperature, dissolved oxygen, salinity, and pH, were measured 
in the water quality replicate test chamber daily. Total dissolved sulfide and total ammonia-N were measured 
in the overlying water of the water quality replicate test chamber on days 0 and 10. Interstitial total ammonia-N 
and total dissolved sulfide were measured in bulk sediments, and interstitial total ammonia-N was measured in 
the water quality beaker on test day 10. Interstitial water samples were obtained by centrifugation or by 
settling. Total soluble sulfide and total ammonia-N were measured using Hach reagents based on the 
methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, 
respectively; samples were not distilled prior to analysis. Un-ionized ammonia-N was computed using "Un­
ionized Ammonia Calculator", vi .0 (Dr. Landon Ross, Florida Department ofEnvironmental Protection). The 
photoperiod was constant light. 

DATA ANALYSIS METHODS 
The percent amphipod mortality, percent ofsurviving amphipods failing to rebury at the end of the test, and 
percent total effective mortality were determined from the final observations according to the formulas: 

Percent Mortality= 100 x ([initial amphipods - surviving amphipods]/initial amphipods} 
Percent Survivors not Reburied= I 00 x ([surviving amphipods - number survivors reburied]lsurviving 

amphipods) 
Percent Total Effective Mortality= I00 x ([initial amphipods - surviving amphipods] + [surviving 

amphipods - number survivors reburied])linitial amphipods 

Another endpoint was the sum ofobserved daily sediment emergence events in a test beaker throughout the 
test. Control and treatment means and standard deviations for the biological endpoints described above and for 
water quality data were computed using Microsoft EXCEL 20 I 0. The software used for statistical comparisons 
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was BioStat (version Feb 9, 2006 (EXCEL)) bioassay software developed by the U.S. Anny Corps ofEngineers, 
Seattle District. Percent mortality in each test sediment was compared against that in the appropriate reference 
sediment. Generally, an arcsine square root transformation was perfonned on percentage data before analysis. In 
some cases, a rank order transformation was necessary. Following determination of normality and homogeneity of 
variances, a one-tailed Student T-test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit 
Analysis was conducted at the 0.05 level of significance. 

PROTOCOL DEVIATIONS 
1. Several salinity measurements were above the protocol-specified range of28.0 ± l .0%o (maximum 30.0960). 
2. 	 The test water was held longer than the two days listed in the protocol. Rain forecasts prior to test start 

necessitated early test water collection. 

REFERENCE TOXICANT TEST 
The reference toxicant test is a standard multi-concentration toxicity test using ammonia expressed as NH3-N 
and administered as NH3CI, to evaluate the performance of the test organisms used in the sediment toxicity test. 
The performance is evaluated by comparing the results of this test with historical results obtained at the 
laboratory. A summary of the reference toxicant test result is given below. The reference toxicant test raw data 
are found in Appendix II. 

Test No.: 999-3406 
Reference Toxicant and Source: Ammonia as ammonium chloride, Mallinckrodt, 10.0 mglmL ammonia-as-N 
stock prepared 12-31-13. 
Test Date: 3-31-15 
Dilution Water Used: Yaquina Bay, Oregon, seawater; 28.0 %o, pH 8.1 
Result: The 96-hr LC50 was 225 mg/L NHrN. This result is within the laboratory's control chart warning 
limits (76.2-402 mg/L NH3-N). 

RESULTS AND DISCUSSION 
Observations ofoverlying water quality parameters during the test are summarized in Table l. Interstitial water 
quality measurements during the test are summarized in Table 2. Individual water quality measurements are 
located in the raw data (Appendix II). 

Except as noted above, all measurements ofstandard water quality parameters were within protocol-specified 
ranges. Dissolved sulfide was not detected in the overlying water (detection limit 0.02 mg/L). Total ammonia-N 
concentrations in the overlying water ranged from <O. I mg/L to 1.2 mg/L (maximum 0.03 8 mg/L un-ionized 
ammonia). 

Interstitial total ammonia-N concentrations in the bulk sediment and beakers on day 10 ranged from 0.6 to 11.7 
mg/L (maximum 0.3 85 mglL un-ionized ammonia), with initial sulfide concentrations ranging from <O. J to 0.2 
mg/L. 

Table 3 shows the effects oftest sediment exposures on emergence, mortality, and reburial. The test met the 
acceptability criterion (:510%) for mean control mortality; mean mortality in the control was 1.0%. In addition, 
replicate control mortality was 0.0, 0.0, 0.0, 5.0, and 0.0%; therefore, the control replicate acceptability 
criterion was met (::;20% in any one replicate). The reference toxicant test result (225 mg/L NH3-N) was within 
the laboratory's control chart warning limits. Mean mortality in reference sediment, WWD-REF-l 50319 (NAS 
#52300) was 5.0%, well within the perfonnance standard ofnot exceeding the mean mortality in the control 
sediment by more than 20%. 

The test control acceptance criteria and the reference sediment performance criterion were met, and the positive 
control performance was within the laboratory's acceptance limits. It is concluded, therefore, that the test has 
developed acceptable data for use in making management decisions. 

Test sediment WWD 12-0-4-150206 was compared to the control sediment due to grain size considerations. All 
other test sediments were compared to the reference WWD-REF-150319. The percent mortality in test sediments 
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WWD02-0-4- I 50205 and WWD05-0-4- l 50206 was significantly higher (P=0.05) than that in the reference 
sediment. 

Interpretation was based on guidelines from the "Dredged Material Evaluation and Disposal Procedures User 
Manual," December 2014. For a test sediment to fail under these guidelines, under the single hit rule, the mean 
test mortality must be >20% absolute over the mean negative control response, and >10% (dispersive) or >30% 
(nondispersive) absolute over the mean reference sediment response, and statistically different (a.= 0.05) from the 
reference sediment. Under these rules, two test sediments, WWD02-0-4-l 50205 and WWD05-0-4- l 50206 failed 
under the single hit dispersive rule (Table 4). 

STUDY APPROVAL 

~1'0jeCtMfill3gerJtUdYDirector 
fo-3 ·15 

Ir 
Date Date 

Date 
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Table 1. Summary ofoverlying water quality conditions during tests ofthe amphipod, Eohaustorius estuarius, 
exposed to marine sediments. 

Parameter Mean±SD Minimum Maximum N 

Temperature ("C) 15.2 ± 0.3 14.8 16. l 66 
pH 8.2 ± 0.1 7.9 8.5 66 
Salinity (%o) 28.9 ± 0.7 27.0 30.0 66 
Dissolved oxygen (mg/L) 7.8 ± 0.2 6.5 8.1 67 
Total soluble sulfide (mg/L) --­ <0.02 <0.02 12 
Total ammonia-N (mg/L) --­ <0.1 1.2 12 
Un-ionized ammonia (mg/L) --­ <0.003 0.038 12 

Table 2. Summary of interstitial water quality conditions during tests ofthe amphipod, Eohaustorius 
estuarius, exposed to marine sediments. 

Parameter Mean±SD Minimum Maximum N 

Salinity (%0) 29.1 ±0.7 27.0 29.5 II 
pH 7.7 ± 0.3 6.9 8.1 11 
Total soluble sulfide (mg/L) --­ <0.1 0.2 5 
Total ammonia-N (mg/L) --­ 0.6 11.7 11 
Un-ionized ammonia (mg/L) --­ 0.003 0.385 11 

Table 3. Means and standard deviations (n=5) ofsediment emergence, percent mortality, percent ofsurvivors failing 
to rebury, and percent total effective mortality of Eohaustorius estuarius exposed to estuarine sediments. 

Sample description Emergcnce 1 Percent Percent Survivors Percent Total 
(no./replicate) mortality Failing to Rebury Effective 

Mortality 

Control (NAS# 5250G) 0.0±0.0 1.0 ± 2.2 0.0±0.0 1.0 ± 2.2 
WWD02-0-4-150205 (NAS# 52460) 2.4 ±2.9 27.0 ± 7.6* 0.0±0.0 27.0±7.6 
WWD02-4-8-l50205 (NAS# 52450) 1.6 ± 1.8 7.0 ±2.7 0.0± 0.0 7.0±2.7 
WWD05-0-4-150206 (NAS# 5231G) 3.2 ±2.4 25.0± 11.7* 0.0± 0.0 25.0 ± 11.7 
WWD12-0-4-150206 (NAS# 52470)2 0.0± 0.0 1.0 ± 2.2 0.0± 0.0 1.0 ± 2.2 
WWD-REF-150319 (NAS# 52300) 1.2 ± 1.3 5.0± 3.5 0.0± 0.0 5.0±3.5 

1 Daily emergence counts include all amphipods observed on or above the sediment surface, whether Jiving or dead. 
2 Compared to the control sediment per client request. 
*Percent mortality was significantly higher than that in reference sediment (p<0.05). 
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Table 4. Single-hit criteria interpretation ofEohaustorius test data. 

Percent Significantly Percent Percent Failure Failure under 
mortality different from difference difference under I-hit 

the reference over over the I-hit nondispersive 
Sample description at a= 0.05? negative reference dispersive rule? 

control rule? 

Control LO± 2.2 --­ --­ -­ --­ -­
(NAS# 52500) 

WWD02-0-4- l 50205 27.0 ± 7.6 Yes 26.0 22.0 Yes No 
(NAS# 52460) 

WWD02-4-8- l 50205 7.0 ± 2.7 No 6.0 2.0 No No 
(NAS# 52450) 

WWD05-0-4- l 50206 25.0 ± 11.7 Yes 24.0 20.0 Yes No 
(NAS# 523 lG) 

WWD12-0-4-1502061 1.0 ± 2.2 No 0.0 -4.0 No No 
(NAS# 52470) 

WWD-REF-150319 5.0± 3.5 --­ -­ -­ --­ --­
(NAS# 5230G) 

If the mean test sediment mortality >20% absolute over the mean negative control response, and >10% (dispersive) 
or >30% (nondispersive) absolute over the mean reference sediment response, and statistically different (a.= 0.05) 
from the reference sediment, it fails under the single-hit rule. 
1 Compared to the control sediment. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4 

February 20, 1992 Rev. 3 (3-1-05) 


TEST PROTOCOL 

AMPHIPOD, EOHAUSTORJUS ESTUARIUS2 

10-DA Y SOLID PHASE SEDIMENT BIOASSA Y 

I. 	 INTRODUCTION 
I. I 	 Purpose of Study: The purpose ofthis study is to identify marine test sediments that are toxic to an estuarine 

amphipod. 

1.2 	 Summary of Method: The I 0-day static test is perfonned using adult amphipods obtained from a wild 
population. Test sediments are placed in the bottom of I-liter glass beakers used as test vessels that are then 
filled with clean seawater. Five replicate containers for each test sediment, reference site sediment, and the 
collection site control sediment. each containing 20 test organisms, are employed. Survival, emergence 
from the sediment during exposure, and failure to rebury in clean sediment after the test are the response 
criteria used. The mean and standard deviation for each treatment and test endpoint are given in the finaJ 
report. Between-treatment statistical comparisons may be made, where each treatment is compared to the 
control and/or reference sediment. This protocol is based on PSEP (1995) guidelines, PSDDA (PSDDA 
1989, U.S. ACOE et al. 2000) modifications, SMS (WDOE 2003) and ASTM E-1367 {ASTM 2004). 

2. 	 STUDY MANAGEMENT 
2. I 	 Sponsor's Name and Address: 

2.2 Sponsor's Study Monitor: 

2.3 	 Name ofTesting Laboratory: 

Northwestern Aquatic Sciences 

3814 Yaquina Bay Road, P.O. Box 1437 

Newport, OR 97365 


2.4 	 Test Location: Newport Laboratory 

2.5 	 Laboratory's Personnel to be Assigned to the Study: 

Project Managertrechnical Director:------------- ­

Quality Assurance Officer:---------------- ­

Aquatic Toxicologist:------------------ ­

Aquatic Toxicologist:------------------ ­

2.6 	 Prooosed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for 
PSDDA or SMS) ofsample collection. A reference toxicant test is run concurrently. 

2.7 	 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices 
{GLP) as defined in the EPAtrSCA Good Laboratory Practice regulations revised August 17, 1989 (40 
CFR Part 792). 

3. 	 TEST MATERIAL 
The test materiaJs are marine or estuarine sediments. E. estuarius is a desirable test species for sediments with 
interstitial water salinity of 2-28 ppt, and the use of the E. estuarius bioassay is preferred for sediments with 
salinities <25 ppt. The collected sediments are placed in a suitable container for shipping and storage. The 
preferred container is a solvent and acid cleaned I L glass jar fitted with a TFE-lined screw cap. The jars are filled 
completely so that there is no air space. At the laboratory, the samples may be stored at 4°C in the dark in the 
original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples under nitrogen for PSDDA 
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or SMS) prior to testing. The negative control sediment is from a clean site, nonnally the amphipod collection site. 
In addition, one or more reference sediments, clean sediments with physical characteristics similar to the test 

sediments, may also be employed. 

4. 	 TEST WATER 
Test water is filtered Yaquina Bay seawater adjusted to the selected test salinity. The water is pumped from 
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the 
laboratory. Filtration is accomplished using a sand filter followed by 5 µm, I µm, and 0.40 µm cartridge filters. An 
alternative seawater supply of similar quality may be used. Seawater should be held at ~I 5°C for ~ days prior to 
test initiation. 

5. 	 TEST ORGANISMS 
5.1 	 Species: Estuarine amphipod, Eohaustori11s est11ari11s. 

5.2 	 Source: Field collected from the lower portion of Beaver Creek, OR, or Yaquina Bay, OR in the intertidal 
zone. Interstitial water salinity and temperature are measured at the collection site. The sediments are 
sieved in the field using a 1.0 mm screen and the recovered amphipods, along with miscellaneous debris, are 
washed into plastic pails ofcollection site sediment and returned promptly to the laboratory. 

5.3 	 Laboratory Handling: Pails containing the amphipods are placed in a laboratory water bath or controlled 
temperature room for temperature control and supplied with gentle aeration. As soon as possible after 
collection, the amphipods are sieved from the pails of sediment and are removed from the holding vessel 
using a fine mesh aquarium dip net and placed into Pyrex glass sorting trays. The test organisms are 
picked from the detritus using a large bore eye dropper and 100 amphipods each are placed into small 
plastic freezer containers (9 cm x 9 cm x 6 cm) holding a I cm layer of clean sediment from the collection 
area. Freezer containers are immersed in a seawater tray provided with seawater and aeration, and held 
under constant illumination for at least 2 days, but no longer than l 0 days prior to the beginning of the test. 
It may be necessary to acclimate the amphipods to the test salinity, depending upon the collection site 
salinity and the test water salinity. Although moderate rates of salinity change are preferred, this species is 
tolerant ofrapid salinity changes (DeWitt, et al., 1989). 

5.4 	 Age at Study Initiation: Adult 

6. 	 DESCRIPTION OF TEST SYSTEM 

6. l 	 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 ml glass 
beakers. The beakers are covered to minimize contamination and evaporation of seawater or Joss of volatile 
compounds. Test chambers are maintained at constant temperature by partial immersion in a 
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration 
(approx. l 00 bubbles/min.) is supplied through a glass pipet with the tip placed at least 2 cm above the 
sediment surface. The test is performed under continuous illumination, using ambient laboratory lighting. 
SMS may require UV light for PAH-contaminated intertidal sediments. 

6.2 	 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027F. 
New glassware and test systems are soaked IS minutes in tap water and scrubbed with detergent (or cleaned 
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, dilute (I0%, V: V) 
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once 
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times more 
with deionized water. Test systems and chambers are rinsed again with dilution water just before use. 

7. 	 EXPERIMENT AL DESIGN AND TEST PROCEDURES 
7 .1 	 Experimental Design: An experimental design is used consisting ofexposure oftest organisms to a number 

of test sediments, one or more reference sediments, and to the collection site control sediment. Each 
treatment consists of five replicate test chambers each containing 20 animals. An additional replicate 
containing 20 test organisms is used for daily water quality measurements. More replicates, with or without 
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test organisms as appropriate, may be employed for periodic interstitial water quality measurements. 
random testing is used. 

Blind. 

7.2 Preparation of Test Sediments: The interstitial salinity of the test. reference, and control sediments is 
measured. Adjustment of interstitial salinities is not recommended for Eohaustorius estuarius under 
standard guidelines, as £ . estuarius tolerates a broad salinity range and any adjustments disturb the test 
sediments. However, if client project specifications require interstitial salinity adjustment, the PSEP ( 1995) 
procedure described for Rhepoxynius abronius and Neanthes arenaceodentata testing may be used. 

Certain projects may require purging of excess ammonia from sediment interstitial water. PSDDA and SMS 
allow purging to be considered when interstitial total ammonia concentrations are 60 mglL or above (at pH== 
7.7; un-ionized >0.8 mglL). However, purging is allowed only by agency permission, so the decision to 
purge should be made by the client. Testing ofpurged sediments may require concurrent testing ofthe same 
sediments unpurged. 

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test sediment 
is mixed thoroughly using a non-contaminating implement., then an aliquot ( 175 ml) sufficient to make a 
2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are removed from the 
sediment by gently tapping each beaker against the palm of the hand. Seawater at the test temperature and 
salinity is carefully added into the beaker to the 750 m1 mark utilizing a water dispersal technique to avoid 
suspending the sediment. The beakers are then placed into the water bath or constant-temperature room and 
covered with watchglasses. An air delivery pipet is inserted into each beaker under the watchglass. 
Overhead lights provide constant illumination. Water in the test beakers is aerated without disturbing the 
sediments. The test system is then allowed to temperature equilibrate overnight. 

7 .3 Beginning the Test: Amphipods are wet sieved, using a 1.0 mm sieve, from the holding sediment and 
impartially distnbuted to a series ofseawater-filled containers each holding I 0 amphipods. Two containers 
of 10 animals each are randomly added to each replicate. Once amphipods are added to a replicate, the 
number of animals that do not burrow into the test sediment within 15 minutes is recorded. Amphipods not 
burrowed are removed and replaced with healthy amphipods, unless they are actively swimming or 
burrowing and re-emerging, as this may be a response to toxic material. Following addition of amphipods to 
the test chambers, additional water is added to achieve a final volume of950 ml. 

7.4 Effects Criteria: Effects criteria are I) survival after I 0 days, 2) daily emergence of amphipods from the test 
sediments, and 3) failure of amphipods to rebury in sediment at the end of the exposure period. Death is 
defined as no visible appendage movement or response to tactile stimulation. 

7 .5 Test Conditions: Test containers are maintained at a constant 15 ± I °C. The selected test salinity is kept 
within± I ppt. Frequently, a test salinity of28 ppt is used to be consistent with Rhepoxynius and Ampelisca 
tests. The dissolved oxygen concentration in each test container must be greater than 60% saturation 
throughout the 10-day test. Each beaker is supplied with oil-free compressed air provided at a rate of 
approximately l 00 bubbles per minute through disposable glass pipettes positioned with their tips at least 2 
cm above the sediment surface. Each beaker is covered by a watchglass to minimize evaporation and the 
possibility ofcross contamination between beakers. The test is conducted under constant illumination. 

7.6 Feeding: Animals are not fed at any time before or during the test. 

7. 7 Test Duration, Type and Frequency of Observations. and Methods: The duration of the sediment toxicity 
test is I 0 days. The type and frequency ofobservations to be made are summarized as follows: 
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TYPE OF OBSERVATION TIMES OF OBSERVATION 
Biolol!ical Data 

Emergence from sediment daily 

Survival 
 end oftest 

Reburial 
 end oftest 

Phvsical and Chemical Data 
Sediment interstitial salinity at test belrinning (bulk sediments) & end 

Salinity, dissolved oxygen, pH, &temperature of 


overlying water (I replicate only) 
 daily 

Ammonia and sulfides in 


overlving water (1 replicate) 
 at test beginning & end 

Ammonia, sulfide, pH, & salinity in 
 for PSDDA and SMS, ammonia, pH, & salinity in 

interstitial water (optional) bulk sediments and at test beginning and end; 
sulfide as requested by client 

Check air and lie:hts daily 

The presence of amphipods that have emerged from the sediments is recorded daily. Any other unusual 
observations are recorded. No amphipods are removed at any time until the tennination of the test. The 
bioassay is terminated after I 0 days of sediment exposure. The sediment is wet sieved through a 0.5 mm 
screen to recover buried amphipods. The number of surviving amphipods is recorded. For the reburial 
endpoint, surviving amphipods from each beaker are transferred to containers with a layer of control 
sediment and observed under constant illumination. The numbers of amphipods able to bury within a I -hour 
exposure period are then recorded. 

Dissolved oxygen is measured directly in test beakers using an air-calibrated polarographic oxygen probe. 
The pH is measured using a properly calibrated pH meter with scale divisions ofO. l pH units. Temperature is 
measured using a calibrated mercury thermometer or a telethermometer. Salinity is measured using a 
refractometer. The method used for the measurement of total ammonia-N in the overlying water and 
sediment porewater from sediment bioassays is based on the salicylate colorimetric method of Hach 
Chemical Co. and was adapted from Clin. Chim. Acta., 14: 403 (1966). The method used for the 
measurement of dissolved sulfide in the overlying water and sediment porewater in marine sediment 
bioassays is the methylene blue colorimetric method based on SM 4500-s2

• (Standard Methods 1995 (19th 
edition). Any observed changes in sediment color or the formation of a sediment discontinuity layer is also 
recorded. 

7.8 	Criteria of Test Acceptance: For the test to be considered acceptable, the minimum mean survival of 
organisms in the control treatment at the end of the test must be 90%, and survival in each control replicate 
must be at least 80%. 

7.9 	Perfonnance Criterion: For PSDDA, mean percent mortality in the reference sediments must be ~0% over 
the negative control. For SMS, mean percent mortality in the reference sediments must be <25%. 

7.10 Reference Toxicant Test: A routine reference toxicant test is run concurrently with each sediment test. 	This 
may be a 48-hr test with sodium dodecyl sulfate (preferred), or a 96-hr test with cadmium chloride (frequently 
required by client). PSDDA and SMS also require a water-only ammonia test when any test sediment 
interstitial ammonia is> 30 mg/L total ammonia (at pH=7.7; un·ionized >0.4 mg/L). 

8. 	 DAT A ANALYSIS 
The mean and standard deviation are calculated for each endpoint employed (e.g. mortality) and for each treatment 
(i.e. test sediment). Between·treatment comparisons may be made using a t-test (Student's t-test, approximate t-test, 
one-sample t-test), Wilcoxon Two-Sample test, Mann-Whitney test, or Rankit Analysis, where each treatment is 
compared to the control or the reference sediment. An arcsine-square root transfonnation of proportional data, and 
tests for normality and heterogeneity of variances, are performed prior to statistical comparisons. An estimate of 
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total effective mortality (optional) may also be calculated by summing percent mortality and percent failure to 
rebury. 

9. 	 REPORTING 
A report of the test results must include the following infonnation: name and identification of the test; the 
investigator and laboratory; sediment holding temperature data; information on the test sediment including the 
interstitial salinity for control, reference and test sediments; information on the source of seawater used; detailed 
information about the test organisms including acclimation conditions; a description ofthe experimental design and 
test chambers and other test conditions including water quality; information about any aeration that may have been 
required; definition ofthe effects criteria and other observations; wmsual responses. if any, in the control treatment; 
daily emergence for each beaker and the 10-day mean and S.D. for each treatment; 10-day mortality for each beaker 
and the mean and S.D. for each treatment; failure to rebury and total effective mortality (optional) in each beaker 
and the mean and S.D. for each treatment: 96-hr LC50 with reference toxicant; a description of data analysis 
methods employed and documentation of statistical test results; any unusual information about the test or deviations 
from procedures. 

JO. 	STUDY DESIGN ALTERATION 
Amendments made to the protocol must be approved by the sponsor and study director and should include a 
description ofthe change, the reason for the change, the date the change took effect, and the dated signatures ofthe 
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data. 

1 I. 	 REFERENCES FOR PROCEDURES 
ASTM. 2004. Standard test method for measuring the toxicity ofsediment-associated contaminants with estuarine 
and marine invertebrates. ASTM Standard Method No. El367-03el. In: 2004 Annual Book ofASTM Standards, 
volume I 1.05, Biological effects and environmental fate; biotechnology; pesticides. ASTM International, West 
Conshohocken, PA. 

DeWitt, T.H., R.C. Swartz and J.O. Lamberson. 1989. Measuring the acute toxicity of estuarine sediments. 
Environ. Toxicol. Chem. 8: 1035-1048. 

Puget Sound Dredged Disposal Analysis (PSDDA). 1989. Management plan report - unconfined open-water 
disposal of dredged material, Phase 11 - (north and south Puget Sound). Puget Sound Dredged Disposal Analysis, 
Army Corps of Engineers, Seattle, WA. (and other modifications made through the PSDDA process and Sediment 
Management Annual Review Meetings). 

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioassays on Puget 
Sound sediments. Prepared for U.S. Env. Prot. Agency, Region JO, Office ofPuget Sound, Seattle, WA and Puget 
Sound Water Quality Authority, P.O. Box 40900, Olympia, WA. 

U.S. Anny Corps of Engineers, Seattle District; U.S. EPA, Region 10; Washington Department of Natural 
Resources; Washington Department of Ecology. 2000. Dredged material evaluation and disposal procedures: a 
user's manual for the dredged disposal analysis (PSDDA) program. 

Washington State Department of Ecology. 2003. Sediment sampling and analysis plan appendix. Publication no. 
03-09-043, WDOE, Olympia, WA. 

Weber, C.I. (Ed.) 1993. Methods for measuring the acute toxicity ofeffluents and receiving waters to freshwater 
and marine organisms (Fourth Edition). EPA/600/4-90/027F. 
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_________________for NORTHWESTERN AQUATIC SCIENCES 
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RAW DATA 




RAW DATA DIVIDER PAGE 

Test No. 865-1 


TEST DESCRIPTION, MONITORING, AND RESULTS 

BENCHSHEETS 




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- -">r4 
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST . ~..;J'?J" ,A

oC.'V• ~ ~ 
r- ~I,¥' ,,,~ 

Test No. 865-1 Client Anchor QEA Investigator ' / 

STUDY MANAGEMENT 
Client: ANCHOR QEA, LLC, 720 Olive Way, Suite 1900, Seattle, WA 98101 

Client's Study Monitor: ~_M_s_._C_in_d_y_F_i.,....el_d=-s______________________ 

Testing Laboratory: Northwestern Aquatic Sciences 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: ")\... 


Proj. Man./Study Dir. G.J. lrissarri 
QA Officer , L. K. Nemeth 

1. X<e I' M.ta t-q (Mh y;:..-- 2. M '6vk~ 0'(7 
3. [c.._,r-<./\ iSf.:.~,(,) l-13 4. ~l! '3t:lC!wr ~ 
s. ________________s. ii)) . CJJ11tl\ ~ 
7. 8. 

----------------~ 

Study Schedule: 
Test Beginning: ­ Test Ending: ____,_r1_·-_,_;_o_-..,:..l....c.>--__l_l_O-"~-~-

TEST MATERIAL 
General description (see sample logbook/chain-of-custody for details): 

NAS Sample No.: 5231G 5245G 5246G 5247G 5230G 
Description: WWDOS-0-4-150206 WWD02-4-8· 150205 WWD02-0-4-150205 WWD12-0-4-150206 WWD·REF-150319 

Collection Date: 2/6/2015 2/5/2015 2/5/2015 2/6/2015 3/19/2015 
Receipt Date: 3/23/2015 3/23/2015 3/23/2015 3/23/2015 3/20/2015 
Inters.Salinity (ppt): -z._q ,o Zct15'" 2.9. 'S 2'1.o 21. 0 

NAS Sample No.: 

Description: 

Collection Date: 

Receipt Date: 

Inters.Salinity (ppt): 


NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

Error codes: 1 ) correction of handwriting error 
2) written in wrong location; entry deleted 
3) wrong date deleted, replaced with corrrect date 
4) error found in measurement; measurement repeated Page _ I_ of '-11­



4 NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX­
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Test No. 865-1 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~ -~~~ 

SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES 

Sample 
No. Description 

5250G ~AA't &.~J.J ~ 
. , 

c i'r -.1 \A . "{ • l;. \.\ 

5231G 
5230G 

~l.~C.~ M. li b lhj -5AN;-, 
' 
I 

I ;\5245G "f, .·• ', i > .. ~ , ' J ..... ' ' ( ~ 

5246G A1n.Jt:. . ·1}vJ ~ r·,-cJ::..y' r.- 7L<·~ 
, 1.

5247G Dttrl:. !i'~•"'" :-> ,., , f v'"(/f <,..-: ,J ' vv / .ff. ·J ~,,,if h....,o;1'Ll!....h, , - 'J 

Page~ of _i!_ 



---

---

4 NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-X.XX­
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-1 Client Anchor QEA Investigator 
~-----------~--~---~ ~--~ 

TEST ORGANISMS 
Species: Eohaustorius estuarius Date Collected: 3-U.-tS 

~----------------~ ~--.......-...-'-"'"----~

Source: Yaguina Bay, OR 

Field conditions when collected: 
Interstitial temperature: t2. ,c;(c__ Interstitial salinity: J-(.o pp'i 

Acclimation Data· i'>' Temp. :\.~\J' Sal DO Feeding Water 
Date {deg.C} 

lo)
pH (ppt} (mg/L) amount description changes Comments 

?·16-1 5' l5,(, -:1.~ '2.D. 0 ct.f. IJ tr! PG> '1.e-7 
;-'1."f-15 lS.$" 'f, D 'UJ,O i; ., l.ft.> 

? --l'i'-1 s IS','­ ~I ·u..s:­ ~. , -
- l9-t'5' 15". S ~. I 'U.5'" ~z.... t.l#!E? 

~-1o-IS IS",'­ 'a'. I ;z.~.o 'd":Z­ -
"?- '.11-15 15.1­ <;J-.1 1'1,o "'if. 2­

. 
i. -

Lt.) 

i.i..~"~'~ ,,.u-:!';~ 

1), \ .... ~ 

Mean l $.G. -~ -:.~.l- ~.~ 
S.D. 0. t C!) '-z_.. ~.l o, 2... 
(N} c.. (, {, ~ 

Photoperiod during acclimation: c.o ,qs·-CAN"f a...l~H'f 
--=....:...;;;;;,,..,,,;,,;...:..:..=.-'--=-=..;~----

TEST PROCEDURES AND CONDITIONS 
Test chambers: 1 L glass beakers covered with watchglasses 
Test volumes: 175 ml of test sediment; 950 ml total volume 
Replicates/treatment: (5) 5 Organisms/treatment: (100) 1o o ( z.o/£.e:r ') 

Additional replicates included for water quality purposes (indicate numbers of each that apply): 

./ Water quality beaker (with test organisms) (may also be Day 10 sacrificial beaker) 

---Day zero sacrificial beaker (no test organisms) 


Ammonia-purging sacrificial beakers (no test organisms) 


Day _____ sacrificial beaker(s) (with test organisms) 


Test water changes: None Aeration: Yes, at least 2 cm above the sediment surface 

Feeding: None Photoperiod: Constant light 
Beaker placement: Total randomization Test temperature (deg.C): 1S" .:t 1.0 

Salinity (ppt): z'ir.o '"" 1.0 

MISCELLANEOUS NOTES 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-1 Anchor QEA Investigator---­

Control Sediment: 
Source: Yaquina Bay, OR 
Date collected: 3/25/15 Interstitial salinity: ____2'--2_.o___,f'H·f_f..___ 
Sieved through o,r;; -mm screen 
Storage: 4°C in the dark NAS# 5250G 

Test conducted in (circle one): room 1 room 2 room 3 eo~ trailer water bath 

Randomization chart: !' f' ~H"E:t-F 

} ~t. 

.-.. 215'2. 
~ 

3•./I 

Randomization chart: 

Randomization chart: 

Randomization chart: 

TEST WATER 
Source: Yaquina Bay, Oregon, sea water 
Date of Collection: ~-:t~-1.s- Salinity (ppt) 2."i',O pH 
Treatments: filtered to 04-um, salini -adjusted with MilliQ deionized water, aerated 

o.•I 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-1 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~~- -~~ 

DAILY RECORD SHEET 
overlying NH3 sampled (days 0, 10)? 1 e) 

Day _o_( ·3 13 ' if{' )~It-.S 

Beaker Temp. pH Sal. DO s No.•• 
No. (deg.C) <oot) (ppm) (mg/L) emerged Air Comments 

1 {) 4--1-- (..... 
2 0 OK. 
3 0 

4 0 

5 0 

·s I <o (J ~ . a z 7. () t .o C:i.i. (/L 0 
•7 J.;. ~ i o 7 ~ v ~. u ( U.u l 0 

8 0 

9 0 

•10 / 1'.o, I '7 'I 7. 5 (I 7 L( l.. {) (J 'L 0 

11 0 

12 "13 0 

14 () 

15 0 

16 0 

17 0 
18 C> 

19 0 

20 0 

21 0 
22 ,, 
23 0 

24 ~ 

25 n 

·2s I ) 7 fl l l !­ 6 7 7 ((1. Ct L. 0 

•27 ,,... -
.> .) if . ....I £. S . 0 l b t::J " (_ 0 

28 0 
29 "30 0 

31 ' A"'h~A'- Q..e{'LA<.e:bo 

•32 I_; ') ~ l ? s 6 ~"I {0u(. 0 

33 ~ 

34 " 35 0 

36 0 

.... 
Water Quality Beakers 

••Emergence is measured every day. However, for day zero only, this is number not buried within 10-15 minutes 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day ( !.'( I ( I rf ) at/ 
Beaker Temp. pH Sal. DO No. 

No. (deQ.C) (ppt) (ppm) emeroed Air Comments 
1 b .\-"\A...­

2 tJ ~ 

3 0 

4 u 

5 0 
*6 I s"-1,.. j -""-' i,~< o-D 0 
ry 1( - 1/ g. I 1,,f-0 . 9. ' 0 

8 I"') 

9 0 
*10 /\-1.. 'M; I 1./i-O +.-'1 0 

11 0 
12 0 
13 () 

14 0 
15 0 
16 0 

17 0 
18 0 

19 0 
20 0 
21 (? 

22 /') 

23 0 
24 v 
25 0 

*26 If ..-t,. ~ -- ' '1 ;"11-0 1--V 0 
*27 /~- ?_, ~ -i "').,'"'.J,..~ ~-x 

(.) 

28 
. u 

29 0 
30 CJ 
31 0 

*32 t'C- I ~ - I 1-i-O -:J-- '* 0 
33 0 
34 0 
35 I 
36 (") " 

,.. 
Water Quality Beakers 
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Test No. 865-1 Client 

Beaker Temp. 
No. (deg.C) 

1 
2 
3 
4 
5 

*6 i5.5 
'*7 IS.~ 

8 
9 

"10 t>·'J 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

*26 15·'-/ 
*27 /5,3 

28 
29 
30 
31 

*32 15 .·z... 
33 
34 
35 
36 

pH 

g, "-.... 
K , f 

t.t. 0 

It. I 
lf·O 

8, I 

Sal. 
(ppt) 

-z..g,s 
1.. 8'' .;--­

L.g', 0 

7..,.g-• ..;­

l. " · 0 

-zg,s 

DO 
loom) 

~.( 
f , I 

1. 'i 

1-. 'l 
7-, 1 

:7-. '1 

No. 
emerged Air 

() 6}4 
cJ 
0 
('} 

t'? 
tJ 
tJ 
\ 

0 
l 
0 
0 
0 
0 
() 
(J 

0 
f) 

0 
0 
n 
r ­
(I 

0 
u 
0 

1­
CJ 
() 

0 
CJ 
0 
(J 

0 
I 

CJ '~ 

Comments 

DAILY RECORD SHEET 

Day 'Z. ( ...., I 'Z I I ,... ) lfo/, V:::> '/­

...­
Water Quality Beakers 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day ~ ( '{ I "l 11~ )tll/v-
Beaker Temp. pH Sal. DO No. 

No. (dea.C) (ppt) (ppm) emeroed Air Comments 
1 Pf o~ 
2 kf I 

3 r,o 
4 0' 
5 ft 

·s I i;-' '""'l­ ~ \ '- ­ z_ f, tJ fS.v r'5 
•7 I c;-. 'f K· \ 7-'t', () -+-- "1 vr 

8 ;?f 
9 c< 

·10 IS·'1 K· 1 "Z. q, 0 -;.°' er' 
11 , if 
12 f!f 
13 c/ 
14 ,,,Jl1' 

15 d' 
16 R( 

17 if 

18 ff 
19 15 
20 \ 
21 PJ 
22 % 
23 « 
24 pf' 

25 £) 

*26 /c:;. 3 ! . ( -zq, 0 J. 't ff 
*27 /t;. 1 8 · I (.. '?.> ":h) ,# 

28 ,£) 

29 -i.. 
30 f2f 
31 RJ 

•32 {!:;<( J,'L -z_g, ~ -+-er g 
33 d 

34 ef 

35 ff 
36 Cl'[ ~ 

/ 

... 
Water Quahty Beakers 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day Lj ( Lf I '"( I f) ) WJ 
Beaker Temp. pH Sal. DO No. 

No. (deg.C) (ppt) (ppm) emerged Air Comments 
1 0 kvC­
2 0 '""<. 
3 v 

4 0 I 

5 v 
*6 l~~O ')(.,_.. Vf...O ~J 0 
*7 1(,., I j·I "} ,,0,,.IO 1-PJ f) 

8 1­
9 ~ 

*10 I ( ,r( 'f, ( 14; j, \ 1 
11 0 

12 0 
13 0 

14 i:) 

15 0 
16 I 
17 ,,, 
18 ,.., 
19 0 
20 i) 

21 0 
22 c) 

23 I~ 

24 , ­
25 0 

*26 I .\.-o ],'L-­ '1A..O '"'l ~ :). '2..­ ' *27 / .'(-0 ;(,J IA..O • -:r,:l-­ u 
28 0 I 
29 I I 
30 u I 

31 I 
*32 /)-D l·Z/ b'l,...C ~~ C) 

33 
. c.I 

34 0 
35 i) 
36 0 ' 

.. 
Water Quality Beakers 
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MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day 5' ( ../ I S- I 15 ) b'J t 

Beaker Temp. pH Sal. DO No. 
No. (deg.C} (DDt) (ppm} emerged Air Comments 

1 0 oK 
2 " 3 0 

4 D 
5 D 

*6 l"f .9 ~.~ 1~.o 1.Ci' () 

*7 IS.I ~.' 2'1 . s 1 .~ 0 
8 I 
9 0 

*10 15.1 ~.2.. z.ct .S ~ .Cf I 
11 0 
12 () 

13 0 

14 2.. 
15 0 

16 I 
17 0 
18 () 

19 0 

20 0 

21 0 
22 0 

23 0 
24 0 

25 z. 
*26 ,..,," ~.L 29.o '=J 'll c:> 

*27 IS, O "il', I ~.o ~.-:t 0 

28 (I 

29 () 

30 0 
31 0 

*32 ,~ . er ~.z... 29.5 1 '}J 0 
33 () 

34 " 35 0 
36 0 r 

.... 
Water Quality Beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4 

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client Anchor QEA 

DAILY RECORD SHEET 

Day lo ( '-( I (,, I t~ h.~ 

Beaker Temp. pH Sal. DO No. 
No. (deg.C} (ppt} (ppm) emerged Air Comments 

1 ri ~. <­ u n"""" "' ~· c l-­ j?J OK 
2 (l~(c) ~ (,, p) 

3 ff 
4 t?J 
5 K 

*6 l<.(.J 'i i.. / zq CJ 4° (.• ,,tr 
*7 t .;-. I <f' ·"l. -z & .;; ; l, « 

e « 
9 F_/f'" 

*10 t~ I g- 1 "Z % .-;­ 7. ;s- I 
11 ff 
12 k 
13 Pr 
14 I 
15 .0" 
16 a" 
17 0' 
18 4 
19 « 
20 ,er 
21 YJ 
22 tr 
23 -g­
24 ,,,(J' 

25 g 
*26 g;o g-. L 7 '7 .6 &-. (J r 
*27 / '{ tj 'A- . 1.. 7tf. ; ­ 7 'j I 

28 g 
29 ff 
30 Pr 
31 p) 

*32 IL/ . 1 ~- 5 'Zti. 6 7 . ~ ' u 
33 if 
34 g 
35 I 
36 J?} ~ ... 

... 
Water Quality Beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4 

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day -=i- ( I.{ I ~ I f ) ) y 
Beaker Temp. pH Sal. DO No. 

No. (deQ.C) (ppt) (ppm) emerged Air Comments 

1 () ~ 1C 
2 () 
3 ~ 

4 r:) 
5 u 

*6 f'S,lJ g- ,L( "-"- r­ g.o S./ 
•7 ( s; I ( r. ' ­ "Z..'(', 0 ~1 u 

8 \.) 

9 u 
·10 15, I t.3. '-1rO ~4 ( 

11 t) 

12 0 
13 () 

14 I 
15 ~ 
16 () 
17 I 
18 () 
19 CJ 
20 0 
21 (J 

22 u 
23 u 
24 CJ_ 

25 a 
*26 I~·( g,·'l.. 4t...-'Y, ~ 1.. 4'f t) 
*27 I,, CJ L"L Z.f.\ ':h, t 

28 (} 

29 () 

30 0 
31 0 

*32 ft.f ,_ , g',~ '>'fJl, (" R".i 7J 
33 () 

34 f) 

35 0 
36 (} ~~ 

... 
Water Quality Beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4 

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client AnchorQEA 

DAILY RECORD SHEET 

Day ~ ( If I i?- I I.; ) ~ 
Beaker Temp. pH Sal. DO No. 

No. (deo.C) (ppt) (ppm) emeroed Air Comments 
1 /:5 61l 
2 f::1 
3 g 
4 fl 
5 g 

*6 t f'." ( 'jj. '-/ : ) 0 7~ RJ 
*7 /.:_ ,~ ~ - ~ 7.. ~ . .; 7.'j ·u· 

8 ¢' 
9 f:f 

*10 re~ &-~ 1'1. 6 1- V' Jff 
11 ff!' 
12 g­
13 u 
14 - \ 
15 % 
16 ~ 

17 u 
18 @ 

19 rd' 
20 g 
21 .Y 
22 0 
23 0 
24 I 
25 I 

*26 1 ~ -'1 fi -I 7'}."> 7& et 
.....,. 

*27 I\: ' ­ f;>t ~O - <> .~ . o (,/f o~F oJ) Oo & . ~ ~ . f !'\L<JI t:.,v t:>r1 

28 <2f (;'!­

29 V"1' 
30 Y' 
31 I 

*32 (':) ' \ ~- t.. ~o.6 1 c:. 1 &' 
33 rx­
34 ff 
35 \ 
36 Of' .. 

-

... 
Water Quality Beakers 
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--------------- -----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX- 4 

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-1 Client Anchor QEA Investigator 

DAILY RECORD SHEET 

Day c:i ( L{ I f I IS )'Y-

Beaker Temp. pH Sal. DO No. 
No. (deg.C) (oot) (oom) emerged Air Comments 

1 u o/C 
2 0 
3 I 
4 ('} 

5 0 
*6 IC::> e.'-f "l--"r, r ~q <J 
*7 1\-, 3 8". I "Z. q \ r­ +.\ n 

8 ,, 
9 rJ 

*10 1").) R,3 'L 'l, ') f, ':f { 
11 rJ 
12 (] 
13 cJ 
14 0 
15 () 
16 I 
17 tJ 
18 (} 

19 CJ 
20 () 
21 CJ 
22 (") 

23 0 
24 [} 
25 I 

*26 /I).'?­ 8.1 "7.. q, <\ "7-.? rJ 
*27 ,. ,.'\..-­ c. "1r q:r' d -:7. $' 0 

28 u 
29 0 
30 n 
31 r 

*32 rs, r ~\ 't­ -z.. 'r, ) q,_q n 
33 n 
34 /) 
35 "'- ­
36 () '-I 

.,. 
Water Quality Beakers 
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4 NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX­
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-1 Client Anchor QEA 

DAILY RECORD SHEET 
overlying NH3 sampled (days 0, 1O)? 1f t:? 

Day_10_( Y. I (o /I})~ 

Beaker Temp. pH Sal. DO s No. 
No. (deg.C) (oot) (ppm) (mg/L) emerged Air Comments 

1 (') }it(....{... 

2 I livAtJ. 

3 I 
4 ~ 

5 0 
*6 tf~I ~-< 1,,,r.t-) ~-"l (n.oc­ 0 
*7 I)-'/ i - I 30..0 1-'1 lo..a-z-. 

v 

8 c) 

9 G> 

*10 /J ,,_ '·4 z,4-[ ".)../}­ <'~-01.- D 
11 0 
12 C) 

13 0 

14 CJ 
15 0 
16 (.) 

17 I 
18 CJ 
19 r1 

20 0 I 

21 C> \ 
22 0 \ 
23 I 
24 0 
25 I 

*26 I f./J ~ f I V1(,.( i--t <"-01.­ CJ 

*27 I [,.O A.' ').,.,, r </'>'~ <o. C7Z..­ 0 

28 ~ 

29 0 

30 0 
31 t!) 

*32 I ·q,l>J 1. "1./ ~ ().0 1-4 ( 0$1-' [) 
J 

33 " 0 J 
34 0 

35 £) 

36 n ,v 

.,.. 
Water Quahty Beakers 
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--------

4 NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX­
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-1 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~-

DAY 10 TEST TERMINATION SHEET 

Note: reburial is not an endpoint for the Ampelisca test 

Beaker No. of Number 
No. Survivors reburied Initial Comment 

1 ll 11 ~ 
2 I "I 1'1 ffl 
3 ·i,.o "]_,O ~ 
4 "'lo ~ (_A::; 

5 I "i I~ ~ I -~..J. _/ 

6 
,, 

7 ' 
.. 

8 I "I '~ n:r~ 
9 Ii 1? (5¥} 

10 
11 1-iJ "Z..-c:> CJ(!;, 

12 '7.AJ "J,,O '~ 
13 r'1.. [1, ~ 
14 j'c, I '-P ~ t-- ~Ji.A~/J 

15 ')_c) '1...'l /~ 
16 /'4 /f.o I~ 
17 I~ ft­ fidr-"') 1- ,,-/.,.~ _/ 
16 7.--0 -z.,,v -Clf? 
19 I °I I°! ~:> 
20 /"\ I~ vt7 
21 (~ IC, IM 
22 !?.A> -z.P rh-, 

23 I~ 151 {ffS.. 

24 r '\ I ~ 6V-, 1-~./1- ./~ 

25 '" I~ 147 
26 . . . 

27 
26 I I t I (f(l, 'V-~ 
29 I 'i I C., r~ 
30 /r )...;­ fN, 

31 I~ rt Of1, 1-~./J~. _./~ 
-·­ -· -

32 -

33 1-c:J 'VO or> 
34 I "I I~ IJlt/. 
35 /~ /j- jlJ(J 
36 'U' '2.-t.J " 

~water quality or day zero beakers 

Page~ of _il_ 

Beaker No. of Number 
No. Survivors reburied Initial Comment 



RAW DATA DIVIDER PAGE 

Test No. 865-1 


TEST DATA ANALYSIS RECORDS 




cl~ta. fr\M.f Ve.n h-rcl "~)<.i..1'11 ':. t" 
Test number. 665-1 Marine Amphipod Test ta~o-afcv'i ~ts~ 5/312015 

5-\HS..Jl2,f' 

~ 
)> 

f.\ 
=ii 
0 
~ 

.L 
;l 

Endpoints Data Entry and Calculations File 
INIT=ini\ial number JPSUR'{~%survivat=1QQ(SURVnNIT)_ _ _ 


;SU RV= number survivors '.PM0~':'.Yo~rta[iW'1QQ(llv\Q.RJ:n!'llT) 

· REBUR=number survivors which reburied PBURY=%reburia1=100(REBUR/SURV) 

; MORT=num ber dead= IN IT-SURV :PNOBURY=%survivors not reburied=100(NOBURY/SURV). 

: NOBURY=number survivors nol reburied,;SURV-REBUR . PTEM::~Lolal effective mortality_=_1 OO(TEM/INIT) . 

:TE M=total _effective mortallty=MORi+-flf6B.URY - · · 

IN- .NAS CLIENT NO- .PNO- NO· PNO­
oEX:ieKR lsM-Pi :oescRIP iREPL; .INITiSURViREBLiR.iMORTjBDRYiTEMiPSURV iPMORT iPEIURY :eu"Rv iPTEM ; SURVi MORT ; BURY : PSURV; PMORT i PBURYi BURY . PTEM 

1 4 I 525QG Control 1· 20 2Q 2Q 0 Q QI 100.01 O.QI 1QQ,O: Q.Q Q.Q 
2 11 i 5250G ·Control 2' 20 20· - 2Q o Q tf - 1oo~oi- o.a:-10Q~o: Q.o: - Q.o· ·Mean 19.8 Q.2 Q.Q 99.0 1.0 10Q.Q Q.O 1.Q 
3 22 i 525QG ·Control 3 2(>° - 20· 2Q o· Q. Q. - 10Q:0i ·a_(); 100.0; - -Q.O. 0.0· SD 0.4 Q4 Q.Q 2.2 2.2 0.0 0.0 2.2 
4 21 i 5250G ·Control 4 20. 19' - 19 _1 _ o. 1. 95.o· 5.01 1_00.0'. 0.0 5.0 n 5 5 5 5 5 5 5 5 
5 15 i 5250G ·control 5, 20 1 2Q 2Q 0 Q' O· 10Q.O · O.Q1 100.0; 0.0 0.0

20' . . .
6 i 32 I525QG Control 61WQ repl 
7! 3015246G WWD02-0-4-150205 1 20 ' 15 15 5 0 5 750 1 25 QI 1QO.Q: 0.01 25.0 
e· 2sis246G 'WWr>o2--0-4:1so205 2 20: 16 16' 4 0 4 SQ.oi 20CJ°- 1QO.Q:- O~Q: 2<J.o' ·Mean 14.6 5.4 0.0 73.0 27.0 100.Q Q.O 27 0 
9 i 13 i 5246G .. WWD02--0-4-150205 3 20 13 131 7 0 7 65.0 ' 35 Q 1Qo.oi o.o; - 35.o;· ·so - · 1.5 1.5 o.o· 7.6 7.6 Q.Q QO 7.6 

16i 20is.246G- - ·wwoo24.4-1502Qs 4 20 13 13: 7 0 7 es.a: 35.0 160.0' O.Qi - 3·5_oi ..n 5 5 5 5 5 5 5 5 
f1: · 1els246G - iwwoo244-15o265 5 2oi 16 16 4 0 4 BQ.O'. _ 20_.Q,_ 10Q,_Q: _ o.o: _ _ 2().o: _:_ 

-12r 27l5246G iwwD02-0-4-15020S siwa repl 2oi 
13! 815245G :WWD02-4-8-150205 1' 20 191 19: 1 11 95.0 1 5.Qi 1QO.OI 0.01 5.or-­0 1 

141- 24i5245G ·-iWWD02-4-B-150205 2' ·20 - -19i - 19 1 · oi-·:n-·95.1f--5.o;-100.oi-o.oi 5.oi ir.ilean· 18.6 1.4 O.Q 93.0 7.Q 100.Q Q.O 7.0 
15)- 19i5245G -iWWD02-4-8-15020S "3' 20 - 191 19 1: - oi 1; ·95~0·- ··s.o··-100.oi- o.or-·s.c)j"iso 0.5 0.5 o.Q· 2.7 2.7 Q.O: Q.O 2.7 
16i · ~~;s245G =_iwwoo2-4_*JJi02Q5 4 20 10: 18 2: oi - 2 7 90.0 10.0· 100:0·- -o~Q: - 16.0iin 5 5 5 5 5 5 5 5 
17 23 r5245G IWWD02-4-8-1502Q5 5 20 18 2! o '. 2' 9Q-:-o: ~ 10.c(_-_ _ - - -o.o· - ·10.Q! ·18i 1~0.~o~-
18j 26is245G lwwoo2-4-:-S:15020s-- ei\,,.q rep! : 20 : ­

19 i 1415231G ]WWDOS--0-4-150206 1 20 161 16 4 1 0 4 80.01 20.0 100.0 O.Q 20.QI
. I . 
20· 17:5231G iwNooS--0-4-150206 2' 20 16; 161 4 0 4 80.0 20.Q . 1QO.Q o.o · 20.0: iMeaiii 15.0 5.Q 0.0 75.0 25 Q 1QQ.O Q.Q 25.0 
21 2ai 523-1(3 iwwoQs-0-4~1so2Qe 3: 2Q 11:_ 11: 9, 0 9· 55.Q; 45.Q' ·100:0' o.~: _4s~Q: jso · 2.3 2.3 Q.Q 11.7 11.7 0.0 Q.O 11.7 

. 22' 31 i5231G -··WwDOS--0-4-150206 4 io·- 17 17;-·3j- (J°- 3-- es~oi- 15:o;- 100.0· - O.Q 15.0 in 5j 5 5 5 5 5 5 5 
23 35is231G :wwoos.-0-4-15o206 5; 2Q 15 15: 5· 0 5 75.Q: 25.o'. 1QO.Q Q.Q 25.Q. · 

24 1oi5231C; :wwoo5--0-4.1so20e 6]WQ reol 2Q 
25· 3315247G WWD12-0-4-150206 1' 20 1 2Q 201 QI Q Q 100.01 Q.01 100.Q Q.Q 0.Q

Q.2e· 1ei5247G 'wwof:2-0-4~1s02oe 2; 2Q; 2Q 2oj Q, Q; 1QO.Qi Q.o;- 16o~Q· o.-Q- Q.Q:· ;Mean: 19.8: 0.2 O.Q 99.0 1.0; 10Q.O 0.0 1.Q
-27; -·· sis241G· -·wwoffo+fs0206 3'. 20' 19 191 1 QI 1: 95.Qi - 5.o:- 100.0:-o.oi-·5-:o;·'so · o.4 0.4 Q.o· 2.2 2.2: Q.O O.Q 2.2 
2e· 12iS247G · -·Wwo124J-4-15Q206 4 2Qi 20 2o i 0 Qj Q. 1QOQJ QO ' 100:0: Q.o; o.o: :ri 5 5 5 5 5 5 5 5 
29 -36i5241G- - ·1Nwo12::o::4-1soioe 5 20; 20" 20 0 Q'. Q 100.Qj Q:o; - 100:0: o:oj o.il" · 
JQ · ·7i5241G - iwwo12--0-4:.fso:2os 6iwti repl 2Qi 
311 315230G •WWD-REF-150319 1 201 201 20 Q 01 o: 100.0' Q.0 ' 100.0 0.01 
32 i 2 i s23ciG ~ wWD-REF~·1soa1·9 2 261-19' - 19·- ·1°- a:- 1· 95.Q. - 5.o' - 10Q.o· - o~oi 19.Q 1.Q 0.0 95.0 5.0 100.0 0.0 5.0 
33i 34 is230G iWWD-REF~150319 3 2Q; - 19: 19 1 01 1· 95.0 5.0 100.0 o.o · Q.7 0.7 Q.O: 3.5 3.5 0.0 0.0 3.5 
J<j: 2915230G iww"o°-REF-1S0319 4 20' - 19;. 1·9· 1 Q; 1 95.o s.o-- 100.0 o.o ' 5 5 5 5 5 5 5 5 
35' 1°S23QG iWWD·REF-15o319 5 20 18; 1a· 2 oi 2 9o.Q· 1Q.O 100.0 0.0 
35:- -6i523oG -·;WWD-REF:fs()319 6iWQ repl 2Q 

http:5.o:-100.0:-o.oi
http:oi-�:n-�95.1f--5.o;-100.oi-o.oi


RefSamp: x2 
Ref ID: D-REF-~ 

Alias: NAS# 5230G 
Replicates: 5 

Mean: 5 

SD: 3.536 
Tr Mean: 11.44 

Trans SD: 6.826 

Test Results: 

Statistic: Student's t 
Balanced Design: Yes 

Transformation: ArcSin 

Experimental Hypothesis 
Null: x1 <= x2 

Alternate: x1 > x2 

De rees of Freedom: 8 

xperimental A_!Pha Le~~ 
Calculated Value: 5.2431 

alue: >= 1.860 
Accept Null Hypothesis: No 

Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 25 30 0 0 1.134 11.44 -11.44 
2 20 26.565 5 12.921 4.569 1.481 -4.569 
3 35 36.271 5 12.921 5.137 1.481 -4.569 
4 35 36.271 5 12.921 5.137 1.481 -1.134 
5 20 26.565 10 18.435 4.569 6.995 1.481 
6 1.481 
7 1.481 
8 5.137 
9 5.137 
10 6.995 

Project Name: PB65-1 Eohaustorius % Mortality 

Sample: 

Samp ID: 


Alias: 

Replicates: 5 

Mean: 27 
SD: 7.583 

Tr Mean: 31.134 
Trans SD: 4.894 

Shapiro-Wilk Results: 

Residual Mean: 0 
Residual SD: 3.654 

SS: 282.201 
K: 5 
b: 16.172 

Alpha Level: 0.05 
Calculated Value: 0.9268 

Critical Value: <=0.842 

Normally 
Distributed: Yes 

Override Option: NIA 

Levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Variances 
Homogeneous: 

4.109 
1.687 
4.576 
4.519 

8 

0.1 
0.2162 
>= 1.860 

Yes 

The percent mortality in test sediment WWD02-0-4-150205 was significantly 

higher that that of the reference sediment (WWD-REF-150319) at a.=0.05. 

_,~i 



Project Name: P865-1 Eohaustorius % Mortality 

Sample: 
Samp ID: 

Alias: 5245G 
Replicates: 5 

Mean: 7 
SD: 2.739 

Tr Mean: 15.127 
Trans SD: 3.02 

x2_____ __
Ref Samp: 

Ref ID: D-REF-1 50319) 
Alias: AS# 5230G ___.­

Replicates: 5 
Mean: 5 

SD: 3.536 
Tr Mean: 11.44 

Trans SD: 6.826 

Shapiro-Wilk Results: Levene's Results: 	 Test Results: 

Residual Mean: 0 Test Residual Mean: 2.647 Statistic: Student's l 
Residual SD: 3.425 Test Residual SD: 0.604 Balanced Design: Yes 

SS: 222.867 Ref. Residual Mean: 4.576 Transformation: ArcSin 
K: 5 	 Ref. Residual SD: 4.519 
b: 	 14.026 Deg. of Freedom: 8 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <= x2 

Calculated Value: 	 0.8828 Calculated Value: 0.9461 Alternate: x1 > x2 
Critical Value: <= 0.842 Critical Value: >= 1.860 

Normally Variances .Decrees of Freedom: 8 
Distributed: Yes Homogeneous: Yes <€P~~mental Alpha Lev~ 

Calculated Value. 1.1045 
Override Option: NIA c ·· >=1.aso 

Yes 

Power: 
Min. Difference for Power: 

Trans. Levene's Leven e's Mann-

Replicate Test Trans. Reference Reference Test Reference Whitney 

Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 5 12.921 0 0 2.206 11.44 -11 .44 
2 5 12.921 5 12.921 2.206 1.481 -2.206 
3 5 12.921 5 12.921 2.206 1.481 -2.206 
4 10 18.435 5 12.921 3.308 1.481 -2.206 
5 10 18.435 10 18.435 3.308 6.995 1.481 
6 	 1.481 
7 	 1.481 
8 	 3.308 
9 	 3.308 
10 	 6.995 

The percent mortality in test sediment WWD02-4-8-150205 was not significantly 
higher that that of the reference sediment (WWD-REF-150319) at a=0.05. 



Project Name: P865-1 Eohaustorius % Mortality 

Sample: x2 
Samp ID: 005-0-4-150206 WWD-REF-150319 

NAS# 52300ANas: AS# 5231G 
Replicates: 5 Replicates: 5 -­

Mean: 25 Mean: 5 
SD: 11.726 SD: 3.536 

Tr Mean: 29.609 Tr Mean: 11.44 
Trans SD: 7.45 Trans SD: 6.826 

. s: 

Shapiro-Wilk Results: 

Residual Mean: 
Residual SD: 

SS: 
K: 
b: 

Alpha Level: 
Calculated Value: 

Critical Value: 

0 
4.636 
408.399 
5 
19.865 

0.05 
0.9663 
<: 0.842 

Levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

5.165 
4.708 
4.576 
4.519 
8 

0.1 
0.2018 
>s 1.860 

Test Results: 

Statistic: Student's t 
Balanced Design: Yes 

Transformation: ArcSin 

Experimental Hypothesis 
Null: x1 <= x2 

Alternate: x1 > x2 

Normally 
Distributed: 

Override Option: 

Yes 

NIA 

Variances 
Homogeneous: Yes 

Dei:irees of Freedom: 
CExperimental Alpha Level: 

Calculated ·value: 
rritl,..al \/alue: 

Accept Null Hypothesis: 

Power: 
Min. Difference for Power: 

8 
O.QV 
4.0209 
>: 1.860 

NO) 

I 
Trans. Levene's Leven e's Mann- I Shipiro-

Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals 

1 20 26.565 0 0 3.044 11.44 -11 .44 
2 20 26.565 5 12.921 3.044 1.481 -6.823 
3 45 42.13 5 12.921 12.521 1.481 -3.044 
4 15 22.786 5 12.921 6.823 1.481 -3.044 
5 25 30 10 18.435 0.391 6.995 0.391 
6 1.481 
7 1.481 
8 1.481 

9 6.995 

10 12.521 

The percent mortality in test sediment WWD05-0-4-150206 was significantly 
higher than that of the reference sediment (WWD-REF-150319) at a=0.05. 

~~.)1 



Project Name: P865-1 Eohaustorius % Mortality 

Sample. x1 

Samp ID/_~D~~-~~-150206 ) 
Alias~~ 

Replicates: 5 
Mean: 1 

SD: 2.236 
Tr Mean: NIA 

Trans SD: NIA 

Ref Samp: x2 
Rer ID:(C~~trol ...__ ,,,. 

Alias:~~ 
Replicates: 5 

Mean: 1 
SD: 2.236 

Tr Mean: NIA 
Trans SD: NIA 

Shapiro-Wilk Results: 

Residual Mean: 
Residual SD: 

SS: 
K: 
b: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Normally 
Distributed: 

Override Option: 

0 
3.75 
267.122 
5 
11.668 

0.05 
0.5096 
<= 0.842 

No 

Not Invoked 

Levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Rer. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Variances 
Homogeneous: 

4.135 
3.467 
4.135 
3.467 
8 

0.1 
0 
>= 1.860 

Yes 

Test Results: 

Statistic: Mann-Whitney 
Balanced Design: Yes 

Transformation: rank-order 

Experimental Hypothesis 
Null: x1 <= x2 

Alternate: x1 > x2 

Mann-Whitney N1: 5 
Mann-Whitney N2: 5 

_l;lfil)rees of Freedom: 
Experimental Alpha Level: o.05:1 

Cacuate Value: 12.5 
Critical Value: >= 21.000 

Accept Null Hypothesis: Yes 

Power. 
Min. Difference for Power: 

Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 0 4.5 0 4.5 2.584 2.584 4.5 -2.584 
2 0 4.5 0 4.5 2.584 2.584 4.5 -2.584 
3 5 9.5 0 4.5 10.337 2.584 4.5 -2.584 
4 0 4.5 5 9.5 2.584 10.337 4.5 -2.584 
5 0 4.5 0 4.5 2.584 2.584 4.5 -2.584 
6 4.5 -2.584 
7 4.5 -2.584 
B 4.5 -2.584 
9 9.5 10.337 

10 10.3379.5 

The percent mortality in test sediment WWD12-0-4-150206 was not significantly 

higher than that of the control sediment at a=0.05. 



Test Number: 865-1 Marine Amphipod Test 

....~ ""\-" <"V•~ YG-V'\hed 
~~<;.\- \cl\:>;.·1a:t"l.~ 

'cew."'- s\.t.:..Ll~ r; -1 ~ is 
.J°"'t?.A" 

Emergence Data File 
NAS CLIENT TOTAL 

JNDEX°BKR ·sMPL .DESCRiP REPL DAY EMERG EMERG 
1 4 5250G Control 1 1 0 

- · · - · ·--­--· 
1 4 5250G Control 1 2 0 
1 4 5250G Control 1 3 0 .. 
1 4 5250G Control 1 4 0 

· ---· -· 
1 4 5250G Control 1 5 0 
1 4 5250G 

·-­ · 
Control ·­---·­ 1 6 0. . 

1 4 5250G Control 1 7 - . 0 
1 4 5250G Control 1 8 0 
1 4i5250G Control 1 9 0 
1 4 ;5250(3 ·control 1 10 0 0 
2 11 l5250G Control 2' 1· 0 · -- -­
2 11 ;52soG Control ·--­ 2 2 0 
2 1f5250G ·-­ Control 

·---­ 2 3' 
-· 0 -· 

2 11 .s2soG Control . - . - 2 4 o · 
2 . ... 11 i52SOG Control 

·--­
2 
- · 

5 0 
2 11 !5250(3

-­ ·--­
Control 2 6 0 

2 
-·· 

11 5250G 
-­ ·-­

Control 2 7 0 .. 
2 11 52500 

· --­
,Control 
· - -­

2 8 0 
2 11 !5250G ·Control 2 9 0 
2 11 :52soG Control 2 10 o · 0 
3 22·52soG 

- · ~----

Control . ·-- ~ - · 

3 1 O' 
-· 

3 22 5250G --· ·--­ · 
.Control . --­ -

3 - ­ 2 0 
3 22 5250G -·­· ­ Control 

·--· 
3 

- . 3 0 
3 
- . 22 5250G 

~----

Control ·-­ 3 4 0 
3 22 5250G - - -­ .Control 3 5 ; 0 
3 22 5250G 'Control 3 6 ' 0 

--­
3 22 5250G -- --­ ,Control 3 7 0 
3 22 5250G .Control 3 8 0 -· 
3 22 5250G Control 3 9 0 
3 22:s2sod ;control 3 10· 0 0 
4 21 52500 

--­ ·--· 
1 Control 4 1: 0 

4 21 5250G ;Control 4 2: 0-
4.. 21 5250G 

- - --·­ -

:Control ·-----­ 4 · -· 3 -· 0 . 
4 21 5250G Control 4 4 0 

- · ·-­ ·-­
4 21 5250G Control 4 5 0 
4 21 5250G 

--··--­ -
Control 

·­--· 
4 6' --· 0 

4 21 5250G ·control 4 7: 0 
4 21"s2soG 

·--­
Control .. - - -­ 4 a' 0 -

4 21 5250G Control 4 9 0 
4 21 :s2soG :control 4 10 0 0 
5 ... 
5. 
5. . 
5 
5 
5 
5 
5 

15 '5250G 
15 5250G 
--· --­
15 5250G 
- ·- --­
15 5250G 
15 52SOG --·-­
15!5250G 
15i5256G 
1·s:s2SOG 

'Control 
Control 
·-· ­

Control 
Control . - -- -­
Control ·-­
Control 

Control 

·--· 

Control 

5 
5 
5 
5-
5 
5 
5 -· 
5 

1 
2 
3 
4 
5 
6 
7 
8 

0 
0 
0 
0 
0 
0 
... 

-· 
0 
0 

Mean 0.0 
SD 0.0 
n 5 

-·­

I 

E.a§le 1 
p AG..E ·2:z.. c F ~ 1-­



Test Number: 865-1 Marine Amphipod Test 

5 15 5250G Control 5 9 0 
5 15 5250G Control 5 10 0 0 
7 3 5230G WWD-REF-150319 1 1 0 
7 .. 3 5230G 

··-­
WWD-REF-150319 
··--­ -­ -

1 2 0 
7 3 5230G WWD-REF-150319 1 3 0 
7 3 5230G WWD-REF-150319 1 4 0 - ·-­ ·­----­
7 3 5230G WWD-REF-150319 - - ­-­ -·-­ 1 5 0 
7 3 5230G 

. 
WWD-REF-150319 
·--·--­ --­ -

1 6 - . 0 
7 3 5230G WWD-REF-150319 1 7 0 ·-­ ·--·-­ ---­ ·­

7 3 5230G WWD-REF-150319 -- · -­ ---­
1 8 

- . 0 
7 3 5230G WWD-REF-150319 1 9 1 
7 3'5230G WWD-REF-150319 1 10 1 2 
8 2 ; ~2_3~G WWD-REF-150319 

··--­ -­ ---­
2 1 0 

e ~ i 5230G ! WWD-REF-150319 2 - . 2 0 
e 2 ,5230G 

-·--­
WWD-REF-150319 . ---­

2 3 0 
·· • . 

8 2 '5230G I WWD-REF-150319 . - . - ~- . 2 
- ; 

4 -· 0 -· 
8 ~ 1 5230(3 . WWD-REF-150319 ----­ 2' 5 0 
8 2 5230G WWD-REF-150319 2 6 o: 

- --­ -· 
8.. 2 5230G 

- ·-­
.WWD-REF-150319 
· ­ -

2 7 0 
8 
·-' 

2 5230G 
- · -­ - . 

·WWD-REF-150319 
--­- -­ ·­ - -· 

2 8 0 
a 2 5230G - -

WWD-REF-150319 
· --------·­

2 9 0 
~ - --

8 2,5230G WWD-REF-150319 2 10 1, 1 
9 3415230G WWD-REF-150319 3 1 0 
9 34;5230G 

-­ . -­- -­
WWD-REF-150319 

- . 
3 -·­ 2 0 

9 34 5230G WWD-REF-150319 3 3 0 
--·-­

9.. 34 5230G 
·--·-­

WWD-REF-150319 3 4 0 
9 34 .5230G WWD-REF-150319 3 5 0 

·­·-­

9 34 5230G WWD-REF-150319 3 6 0 
----­

9 34 5230G- --­-- WWD-REF-150319 
·-· - ---­

3 7 0 . 
9 34 5230G 

-----­
WWD-REF-150319 

. ----- ----· ---·-. 3 8 0 
9 34 5230G WWD-REF-150319 3 9 : 0 
9 34 :s23o<3 . WWD-REF-150319 3 10 0 0 

10 
10 

29 5230G -·--­
29 5230G 
---­

WWD-REF-150319 
--­

WWD-REF-150319 ·-----­ ---- ­

4 
4 

1: 

z' 
0 
0 

10 29 5230G ·WWD-REF-150319 
. - - . ~ --- - ­ - -· -

4 3 ' 2.. 
10 29 5230G __ , __ WWD-REF-150319 

·--­
4 4 1 

10 29 5230G WWD-REF-150319 4 5 0 
·-·--­ --­ -· 

10 
10 

29 5230G 
29 '5230G 

WWD-REF-150319 - - . --­ . -
WWD-REF-150319 ·---­ ---­

4 
4 

6 
7 

0 
0 

10 29 ·5230G ---­ WWD-REF-150319 
·­--­ --­

4 8 0.. 
I 

10 29 5230G WWD-REF-150319 
. --­ --·· ----­ 4 9 0 

10 29,5230G WWD-REF-150319 4 10 0 3 
11 1 5230G WWD-REF-150319 5 1 0 

···--·-­ ---­ ·­

11 1 5230G WWD-REF-150319 5 2 0 
---- ­--­ - - ' 

11 1 :s230G WWD-REF-150319 5 3 ' 0 'Mean 1.2-·-­
11 1 5230G WWD-REF-150319 5 4 0 SD 1.3 . ----­ - ··­ -
11 1 5230G WWD-REF-150319 5 5 0 .n 5 

· --­ -· -
11 1 '5230G WWD-REF-150319 5 6 0 

·--­ . 
11 1 ·5230G WWD-REF-150319 5 7 0 ·­ -­ -~-- -­ -­ - - . 
11 1 :5230G WWD-REF-150319 5 8 0 -----­
11 1.52JOG WWD-REF-150319 5 9 0 I 

------­ -­
11 1 ;5230G WWD-REF-150319 5 1c>' 0 0 
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Test Number: 865-1 Marine Amphipod Test 

13 14 5231G WWD05-0-4-150206 1 1 0 
-­ --­

13 14 5231G WWD05-0-4-150206 1 2 0 . ----­ ---­
13 14 5231G WWD05-0-4-150206 1 3 0 

--­ - --­
13 14 5231G WWD05-0-4-150206 1 4 0 

----­ - - --· 
13 14 5231G WWD05-0-4-150206 1 5 2 -· - ­ --­ . --­-- - -
13 14 5231G WWD05-0-4-150206 1 6 1 

-··-­ - ----­
13 14 5231G WWD05-0-4-150206 1 7 1 

---­ ·----­ - - --­
13 14 5231G WWDOS-0-4-150206 1 8 1 

. " - -- - ­
13 14 5231G WWD05-0-4-150206 1 9 0 
13 14 5231G . WWDcis-6-4-150206 1 10 0 5 
14 17 5231G WWD05-0-4-150206 2 1 0 

- -­ - -----· 

14 17 5231G WWD05-0-4-150206 2 2 0 
-· --­ -------­

14 17 5231G WWDOS-0-4-150206 . - - --· - . - - - - 2 3 0 
14 17 5231G WWD05-0-4-150206 ·----­ 2 4. . 0 
14 17 5231G - -· ·---­ WWD05-0-4-150206 ·- - - 2 5 0 
14 17 5231G 

-- ­ - -· -
WWD05-0-4-150206 ----­- - - -~ 

2 6 - · 0 
14 17 5231G · WWD05-0-4-150206 ---­ - --­

2 7 1 
. 

14 11:5231G WWD05-0-4-150206 2 8 0 
-­ ·-­

14 17:5231G WWD05-0-4-150206 2 9 0 
14 17j5231G : WWDOS-0-4-150206 2 10 1 2 
15 2815231G 'WWDOS-0-4-150206 . ------· -- ­ - 3, 1 0 - · 
15 
15 

28J5231G 
281s231G 

WWDOS-0-4-150206 
.wwoos~0-4-150266 

- ---­ ---­

3 
3. -· 

2 
- . 
3 

0 
0 

15 
15 

28i5231G 
2a 's23fG 

WWD05-0-4-150206 . ­-­ -- -- -­ -
WWD05-0-4-150206 

3 
3. . 

4 
5 

0 
0 

15 2!!~2_31~ 'WWDOS-0-4-150206 - --­ 3 6 0 
15 2B:5231G WWD05-0-4-150206 3 7 0 .. 
15 2Bi5231G 'Ww005-0-4-150206 3 8 0 
15 2Bi5231G · WWD05-0-4-150206 3 9 0 
15 2e:5231G '. WWDOS-0-4-150206 3 1()° 0 0 
16 ~11~~3~(3 I WWDOS-0-4-150206 ' . -----­ - ---- ­- 4 1 o· 
16 31 !5231G WWD05-0-4-150206 4 2 0 

- -~-- - - --· 

16 31 l5231G WWD05-0-4-150206 4 3 0 
--·-­ · -------­ - . 

16 ~1_j5231G WWDOS-0-4-150206 4 4 1 
16 31 i5231G WWD05-0-4-150206 4 5 0 -
16 31 '5231<3 wwoos~o::.4-150206 4 6 0, -­ - ~ - -- · - - ­- - --­ - . 
16 31 5231G WWD05-0-4-150206 4 7 0-·-- - - ­ .. 
16 31 5231G WWDOS-0-4-150206 4 8 1 - ·- --­ - - -- - --­- - - ... 
16 31 5231G WWD05-0-4-150206 I 4 9 1 
16 3115231G ; w\lvbos-0-4-150206 I 4 10 0 . 3 
17 35j§231§ · WWDOS-0-4-150206 5 1 1 

- . 
17 35'5231G · wwoo5-o-4-= 150206 

· --­ ·-­
5 2 - . 1 

17 35 5231G -· ---­
WWD05-0-4-150206 ---­ 5 3 0 Mean 3.2 

17 35 5231G - ­ -­- -­ WWD05-0-4-150206 
- -- ­ - 5 4 

-
0 SD 2.4 

17 35 5231G 
---­ ·-­ -

WWD05-0-4-150206 .. ·---­
5 ... 5 0 n 5 

17 35 5231G 
-·-­

WWDOS-0-4-150206,._______ 5 6 1. . 
17 35 5231G WWD05-0-4-150206 

. - - - - - 5 7 
-· 

0 
17 35 5231G - ·­- WWD05-0-4-150206 5 8 1 . 
17 35 5231G 

--·--­
WWDOS-0-4-150206 

. --- ­ · -· ----­ 5 9 2 
17 35.5231G WWDOS-0-4-150206 5 10 0 6 
19 8 5245G WWDOZ-4-8-150205 1 1 0 

-·-­ ---­
19 B 5245G WWD02-4-8-150205 1 2 1 

Page 2 
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Test Number: 865-1 Marine Amphipod Test 

19 
19 

8 5245G 
a·s24sG 

WWD02-4-8-150205 - - . -­
WWD02-4-8-150205 

1 
1 

3 
4 

0 
2 - · ----­

19 8 5245G wwoo2-4-a-1so2os 
·­ - - - --­ 1 5 1 

19 a·s24sG WWD02-4-8-150205 1 6 0 
19 a ·5245G wwoa2-4~a~1so2os-­ 1 7 0 

-~ -- .. 

19 a:s245G WWD02-4-8-150205 1 8 0 
19 a '5245<3 ·WWoo2-4-8~1 so2os 1 9 0 
19 a:524sc; . WWD02-4-8-150205 1 10 0 4 
20 
20 
20 

24 "5245G 
24 -5245<3 
24 .5245G 

WWD02-4-8-150205 
·--­ ·-· - --­
WWD02-4-8-150205 
-·~ -­ - ­

WWD02-4-8-150205 

2 
2 
2 

1 
2 
f 

0 
0 
0 

20 
20 
20 
20 
20" 
20 
20 
21 . 

24 .5245G 
24 .5245<3 
24.5245G - . . ­ - ­ -
24 5245G 
f4,s245G 
24.5245<3 
2415245G 
1915245G 

· WW-002-4-a: 150265 
--·­ · · ­ --· 

WW002-4-8-150205 - -· - .. ­ . 
WWD02-4-8-150205 
wwoo2-4-a:15020s 
WWD02-4-8-150205 

.WwD02-4-8-1 so2os 
:wwoo2-4-a~1so2os 
· WWD02-4-8-150205 

2 
2 
2 
2" 
2 
2 
2 
3 

4 
5 
6 
7 
8 
9

15.. 
1 

2 
0 
0 
0 
1.. 
0 
0 : 
o: 

. 
3= 

21 
21 ' 
21 
21 
21 
21' 
21 
21'
21 . 

19l5245G 
19j5245G 
19 j 5~4~G 
19i5245G 
f9 :5245G 
f9 '524sG 
19 '. 5245G 
19:5245G 
19;5245G 

WWD02-4-8-150205 - -­
· WWD02-4-8-150205 
· \/Vvvoo2~-8-1502os 
" ·-­ ---­ ·~ --- --· 
· WWD02-4-B-150205 
.wWD024-a:150205 
. WWD02-4-B-150205 
. WWD02-4-B-150205 
WWD02-4-8-150205 
WWD02-4-8-150205 : 

3 
3 
3 
3 
3 ·r 
- . 
3 
3 

; 

3 

2 
3 

I 

4 
5 
6' 
?,_ 
~ : 
9 

10 

0.. 
0 
0 
0 - · 
0 
o· 
0 
0 
0 0 

22 , 
22 
22 
22 

9 i5245G 
9 :5245G 
9·s245G 
9 ·s245G 

'WWD02-4-8-150205 
WW002-4-8-150205 
WW002-4-8-150205 
--· -­ -· ··--­

WWD02-4-8-150205 

4 ' 
4 
4 · 

4 

1 
2 
3 
4 

0 
0 
0 
0 

22 
22 
22 

~r s245G - - --­
9 5245G --­-
9 5245G 

.WwD02-4:a-1'f)0205 
WWD02-4-8-150205 
WWD02-4-8-150205 

4 
-· 
4 
4 

5 ... 
6 
7 

0 
0 
0 

22 
22.. 
22 

9 :5245(; 
9·5245G 
-­ -­
9 5245G 

· wV\100.2-4-8-15020·5 
WWboi-4~0--150205 
WWD02~4-8-150205 

4 
4 
4 

6 
9 

10 

0 - · 
0 
0 0 

23 23 :5245G WWD02-4-8-150205 5 . . 1.. 0 
23 23 5245G wwb62-4-8-f soi"o5 5 2 0 -·­-
23 23 5245G WWD02-4-8-150205 5 3 0 Mean 1.6 
23 23.S245G Ww-002-4-a= 1 so205 

·- - ­ --· ·-· -­ 5 4 0 SD 1.8 
23 23.5245<3 WWD02-4-8-150205 5 5 0 n 5 
23 23 S245G WWD02-4-8-150205 --- ­- . . - . - 5 6 0 
23 23:5245<3 WWD02-4-8-150205 5 7.. 0 
23 23 5245G . Ww002~-8-150205 

- ---­ ---· 
5 a 0 

23 23.5245G WW002-4-8-150205 5 9 0 I 

23 23 i5245G WW502-4-8-150205 5 10 1 1. 
25 3015246G WWD02-0-4-1 50205 1 1 0 : . - -- - - - - ---- ­-- ~ 

25 3o.5246G WWD02-0-4-150205 1 2 0 - . 
25 30.5246G .WwD02-0-4-150205 1 3 0 ·--- --- --· 
25 3o:s246G WWD02-0-4-150205 1 4 0 ; 
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Test Number: 865-1 Marine Amphipod Test 

25 30 5246G 
- . ·­ ---­

WWD02-0-4-150205 
---­ -­

1 5 0.. 
25 30 5246G WWD02-0-4-150205 1 6 0 
25 30 5246G --·---· WWD02-0-4-150205 - - - - -­ 1 7 0 

--­ - -

25 30 5246G WWD02-0-4-150205 . . . ----­ 1 8 0 
25 30 5246G WWD02-0-4-150205 1 9 0 

·-·-­ - --·-·­

25 3o;s246G WWD02-0-4-150205 1 10 0 0 
26 25 5246G WWD02-0-4-150205 

·­ - ­ 2 1 0 
26 25 5246G -·-­ WWD02-0-4-150205 

--· . 
2 
. . 2 0 

26 25 5246G WWD02-0-4-150205 2 3 0 
--­ ---­ --­

26 25 5246G 
- ·----­

WWD02-0-4-150205 ·­ - - - -·­ - 2 4 0 
26 25 5246G 

- ---­
WWD02-0-4-150205- - - - - 2 5 2 

-­

26 25 5246G WWD02-0-4-150205 ----··­ - - 2 6 0 
26 25 5246G -·-­- WWD02-0-4-150205 -­ 2 7 0 

- . 

26 25 5246G -- - -­ WWD02-0-4-150205 - - -· -­ - --­
2 
. . 8 - . 1 

26 25 5246G WWD02-0-4-150205 2 9 1 
26 2s:5246G WWD02-0-4-150205 2 10 1 5 
27 13:5246G WWD02-0-4-150205 3 1 0 

-·-­ - - -----­ .. 
27 13 15246G WWD02-0-4-150205 

.. ----­ - - 3 2 0 
27 13's246G WWD02-0-4-150205 3 3 0 
27 

- . 13 5246G WWD02-0-4-150205 
- ----­ 3 4 0 

27 13·s246G WWD02-0-4-150205 - ---­--­ 3 5 0 
27 
- . fi5246G WWD02-0-4-150205 3 6 - . 0 .. 
27 
-

13:5246G WWD02-0-4-150205 -­ ----­ 3 7 0 
27 1~i 5246G, WWD02-0-4-150205 -­ - - -­

3 8 0 
- ~--· 

27 13·5246G 
· ­ ·-­

WWD02-0-4-150205 --­ ------· 3 9 0 
27 1315246G WWD02-0-4-150205 3 10 0 0 
28 20 15246G WWD02-0-4-150205 4 1 0 

---------­
28 2o!s246G 

- -­ . - WWD02-0-4-150205 . . --­ 4 2 0 
28 20 ~ 5246G WWD02-0-4-150205 4 3 1 

-·--­

28 2o :s246G WWD02-0-4-150205 4 4 0 
-·-­

28 
----· ?0;5246G WWD02-0-4-150205 

.. -­ ---- ­ - 4 5 0 - · 
28 
28 

20 5246G 
---·-­
2Q ,5246G 

WWD02-0-4-150205 
. --·­ -­ --­ -
WWD02-0-4-150205 -- ­ - -­ --­

4 
4 

6 
7 

0 
0 

28 2o:s246G WWD02-0-4-150205 4 8 0 
28 2o:s246G WWD02-0-4-150205 .. 4 

. . 9 0 
28 20:s246G WWD02-0-4-150205 4 10 0 1 
29. . 1s:s246G WWD02-0-4-150205 . ----·­ -

5 1 0 
29 16.5246G WWD02-0-4-150205 5 2 0 

--·­- · ---­ --­
29 16·5246G 

-·--­
WWD02-0-4-150205 

--­ --· ·-­ - ­- 5 3 0 Mean 2.4 
29 16 ,5246G WWD02-0-4-150205 

· · --­ -­ · --­
5 4 1 SD 

-
2.9 

29 16 5246G --·-­ WWD02-0-4-150205 --------­ 5 5 1 n 5 
29 16 5246G 

- -­- WWD02-0-4-150205 - - ·­ ·-­
5 6 0 

29 16 5246G WWD02-0-4-150205 5 7 0 
- --·---·· 

29 16 5246G WWD02-0-4-150205 5 8 3 
-·-­ ·----­ - - .. .. -

29 16 5246G WWD02-0-4-150205 5 9 1 
29 16 5246G WvV002-o-4-1 so2os 5 10 0 6 
31 33 5247G 

-·--· 
WWD12-0-4-150206 ·--­ --­ - --- ·-­

1 1 ... 0 
31. 
-

33 5247G 
- -· -· - .. 

WWD12-0-4-150206 
·­------­

1 2 0 
31 33 5247G WWD12-0-4-150206 1 3 0 

-·-­ ·--­ -­ - -­ ---­ .. 

31 33 5247G 
·-­

WWD12-0-4-150206 -- --· --· 
1 4 0 

31 33 5247G --· -­ -· 
WWD12-0-4-150206 ·----­ -­ 1 5 0 

31 33 5247G WWD12-0-4-150206 1 6 0 
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Test Number: 865-1 Marine Amphipod Test 

31 33 5247G WWD12-0-4-150206 1 7 0 
31 
31 
31 

33 5247G 
33 , ~~~G 
33 .5247G 

WWD12-0-4-150206 
- -- -­ - · - -­

WWD12-0-4-150206 
WWD12-0-4-150206 

1 
1 
1 

B 
9 

10 

0 
0 
0 0 

32 - .. 18 5247G 
- . - - ··­ -

WWD12-0-4-150206 . - - - .. ~· 

2 1 0 
32 18 5247G WWD12-0-4-150206 -- - -­ - ­- ­-­ 2 2 0.. 
32 18 5247G - ·--- ­- -

WWD12-0-4-150206·­ - - -­ -­ -
2 3 0 

32 18 5247G WWD12-0-4-150206 2 4 0 
-­ -­ -· ­ ---­

32 18 5247G·- . - ·­ --­
WWD12-0-4-150206 
··--· - ·-­

2 5 0 
32 18 5247G WWD12-0-4-150206 2 6 0 
- ­ . 
32 18 5247G WWD12-0-4-150206 . - --- ­ ---­ -­

2 7 0 
32 18 5247G ----­ WWD12-0-4-150206 - - 2 8 0 

- - - -

32 18 5247G WWD12-0-4-150206 2 9 0 
·---­

32 18 5247G WWD12-0-4-150206 2 10 0 0 
33 ' 
33 
33 
33 

5 5247G 
·--­
5 5247G 
5 5247G 
5 5247G 

WWD12-0-4-150206 
·­--------­
WWD12-0-4-150206 

. - - -· - - --- -­
WWD12-0-4-150206 
-­ - ---- ---­

WWD12-0-4-150206 

3 
3 
3. . 
3 

1 
2 
3 
4 . 

0 - . 
0 
0 
0 

. 

33 5 5247G -·-­ WWD12-0-4-150206 ·---­ 3 5 0 
33 
33 

-

33 
33 

5 5247G -·--­
5·5247G -·-­
5 5247G 
5 5247G 

WWD12-0-4-150206 
. --­ -- ­ ---­ -
WWD12-0-4-150206 
--~-- -- · -------­
WWD12-0-4-150206 

····---·­ . -­ ..., 
WWD12-0-4-150206 
-----­

3 
3 
3 
3 

6 

?: 
~! 
9 

0 
0 
0 
0 

33 1 5 5247G WWD12-0-4-150206 I 3 10 0 0 
34 
34i 

34 .. 
34 - . 
34 

12·5247G 
.. ... _ 
12 5247G 

- ·-­ - -
12 5247G 
-·----­
12 5247G 
--·-­
12 5247G 

WWD12-0-4-150206 .. 
WWD12-0-4-150206 
WWD12-0-4-150206 
WWD12-0-4-150206 

·---··----­
WWD12-0-4-150206 

4 
4 
4 
4 
4 

1; 
2 
3 
4 
5 · 

0 
0 

- . 
0 
0 
- . 
0 

34;- 12:5247G 
---· 

34 12 5247G 
-·-·­ -

34 12 5247G 
34 12 5247G 

WWD12-0-4-150206 
i wwo12~0-4:1so206 -­ - ­ - --­
WWD12-0-4-150206 · · ·---­ ----­

WWD12-0-4-150206 

4 
4 
4 
4 

6 
7 - .
a: 
9 . 

0 
0 
o. 
0 

34 ; 12.S247G WWD 12-0-4-150206 4 16" O; 0 
35 
35 
35 

36 5247G -·-­
36 5247G 
36 ;5247G 

WWD12-0-4-150206·­ - -­ - - . - --­
WWD12-0-4-150206 
----­ ---­

WWD12-0-4-150206 
·--------­

5 
5 
5 

1 
2 
3: 

O· 
•• I 

0 
0 Mean 0.0 

35 
35 
35 
35 
35 
35 
35 

36 :524 7<3 
. ­ -· --- -­ . -
36 5247G 
36 -5247G 
. - - - --
36 ·5247G -·-- ­ -

36 ;5247G 
35 i5247G 
36l5247G 

WWD12-0-4-150206 . -· -­ - . - - - -
WWD12-0-4-150206 -­ - --­
WWD12-0-4-150206 - -----­
WWD12-0-4-150206 - . .. ­ -­
WWD12-0-4-150206 

· ·­ ---­ ·- -­

WWD12-0-4-150206 . --· --·­ - ----· 

WWD12-0-4-150206 

5 
5 
5 
5. . 
5 
. . 
5 
5 

4 
5 
6 
7 
8.. 
9 

10· 

0 
0 
0 - . 
0 
0 
0 
0 0 

SD 
n 

0.0 
-
5 

$>a~e 6 
PAC.e. '2.-:J. OF 4"'t 



Teat Noll6S.1 Manne Amplupod THI 5131/2Q15 

WaterQuali Data 
auumed 

NAS 
BKR SMPL 

CLIENT 
OESCRIP REPL DAY TEMP H m ov~-55­ <or > NH4+NH3 <or> NH3 pH SALSurt1de 

lnlerst1tta1 
< or> NH4•NH3 < or> NH3 

wuiatllial 
·1.;­

&O. 52 WWO-REF-150319 7 5 270 02 78 0067 15 
iiu1«523iG 
e.ik 

0 

52450 
Bulk 

0 

52'46G 

· ~150206 . 
0 

WWoo2~150205 
'WNDQ2#150205 . 

78 
8 1 
80 

290 02 
295 <O ' 
29 5 <01 

3·2 
117 
37 

"0653 
038> 
0098 

a..ik 
0 

5247G WW0l2-0+150208 80 29 0 <O 1 10 0027 
5 ·s23i>G "wWO.REF-150319 . 6 0 16.0 80 270 80 <002 07 0019 
7°S2°47G 

10·52l1G 
wwoi244~1sii2oe · 

. WMX!S-0+15o20i! 
6 
6 

0 
0 

15 e 
16; 

80 
7.9 

280
2eo 

80 
"7"4 

«002 
<0 02 

01 
0 I 

< 0003 
0.003 

ie · s2~5G 
.i7°5:i.c&G 
32 °52500 

0 

WWD02-4-6-150205 . 
"wwtio2.o-4-1~5 
·eontriil · 

6 
6 
6 

0 
0 
0 

157 
155 
1s.5 

81 
80 
8:1 

280 .
:Zeo 
280 

77 
7e 
al 

<002 
«002 
<O oz: 

05 
02 
0 1 < 

0016" 
0005 
0003 

5"52:iOG "wwt):°REF·150319 6 1 152 62 27 5 80 
7°5247G WWD12-0+150206 6 1 154 e1 2e.o li°l 

10°5231G ·~·150206° 6 1 \s:i i11 28.o 79 
26"524sG \iM'D02#1s0205 8 1 152 81 28 0 78 
27°52460 WWoo2-0+150205 6 1 152 61 27.5 te 
32 °52500 
e·s2300 
7 °52470 

·contror 
"WW0.REF·150319 
0 

Wwo124-4·15020e . 

6 
e 
6 

1 
2 
2 

151 
155 
155 

81 
82 
81 

2e-:O 
2ils 

28.5 

77 
81 
81 

10'5231G ·wwoos.0-4-1so206 • e 2 155 eo 28.o 79 
26°52450 

0 

WW002#150205. 8 2 154 81 2ils ill I 

21 :~~ "WWoo2-0+1soio5 . 
32 52500 . Control .. - - - - . 
.6'52300 ··wwo-Rff'.i5031ii 

6 
i; 
ii 

2 
2 
3 

153
1s·2 
152 

a.ii 
ii .1 
62 

211-:0 
28.5 ieo 

i:i 
7.9
BO I 

7 "5247G . v;..w,:,12::0.... 1s0206 6 3 15~ 81 280 7-:S 
10°5231G ·~150208 ° 6 3 15~ 8~1 29.0 . 7.11 
26·52~5G WWD02-4.e-150205 6 3 153 t!1 290 i 79 
27°52460 . 

0 

WWD02-0+150205 . 
32.52500 .Conif,,i . 
s·si3oG "w.vo.RE°F-15031il 
7..5247G ·wwo12:o.+1so206 · 

1o.523td . WW!)()S4..4..150206 

5 
6 
6 
6 
6 

3 
3 
4 
.4 
4 

153 
15.1 
15.0 
15.i 
15 1 

81 
82 
8.2 
81 
81 

295 
• 285 

29.0 
29 0 
295 

75 
7.11 . 
7.8 
711 
61 

26°52450 "WW002.+3.1som · 
2r"s2..eG ·wwoo2*f50205 · 
32·52500 ·contni1 -··· ---· 

6 
6 
6 

4 15 o 
4 i5.ti• 15.0 

82 
-8-:-1 
8.i 

290 "" 7.j " 
:lie 1.1 
21fo 7.11 

8"52300 
f52~7G 

°W.VO.REf:-f5031il 
·wwo12~150208 · 

6 
6 

5 
5 

14 9 
15 1 

I 63 
81 

290 Te
2i 5 - fi 

10'5231(> · Wwoo~15o208. 6 5 15 f 62 "295 7.8 
2e·s2-45G ·wwoo:i-4-8-150205 • Ii 5 14§ 8.2 290 i.8 
21·s2460 
32. 5250G 

·wwoo244.15020s · 
.Contn>I ·­ - - ­ . • 

_6 
6 

5 
5 

156 
14 9 

-li.1 
82 

300 
295 

77 
te 

6. 52300 
7°5247G 

. WNO­-REF· 150319 
·wwo1i-0+150206. 

6 
6 

6 
6 

14 a 
,-51 

84 
82 

280
285 . 

e.o 
f6 

1o·s:i:i1G · ~150208 6 6 151 u · ~ 285 - 7.8 
28- 5245G ·wwoo2#150205 · 6 6 15:0 82 290 8.0 
2752~ . 

0 

WW002-0+150205 . 6 6 1•11 li2 29~5 . 79 
32.52500 

6.5230G 
7°5247G 

iiJ52°3lG 
2!i 

0 

524sG 

.Conln>l 

.WYJO.REF-1503111 
WN012-0+150208 

0 WWD05-0+150208.. 
. WWD02-4-6-i50205 . 

6 
8 
6 
6 
6 

6 
7 

- 7 
7 
7 

1411 
15"6 
15.1 
15.1 
151 

83 29 0 iii

f!·; 295 ·­ eo 
29.0 . 79· 

83 ' 29.o 7"9 
82 I 295 79 

27°52460 
32 .s25oG 

ii"s2300 

.WM:iJ'l-0+150205 8 
:Contiof ­ __: - ;_ _6 
WWO.REF-150319 6 

7 
7 
8 

fso 
1U 
15:2 

82 
93 
e.4 

2115 - 79 
29.5 a ·1· 

290 79 
7 "524fo ·wwo12#1so209 Ii 

10.5231G ~156208 6 
26°ffisG ·wwoo2#1sozo5 • s 
27"52~- wwoo2-0+1so20s .. 6 

8 
8 
6 
8 

153 
153 
15.2 
152 

81 
83
81 ­
82 

285 
29.0 m 
300 

79
ti1a 
85 

21·52460 
:i2·s2s00 

"wW502~f50205. 
'CoiitiOI­ . 

6 
6 

6 
Ii 15~1 a·2 30.o 

10 
7"] 

a ·52300 
7 .5247G 

10"52310 

'IYWD-REF·l50l19 
"WW012~f!I0208 . 

'wWoci~15620e 

ii 
6 
6 

9 
& 
9 

i5.3 
15 3 
15.3 

84 
81 
83 

295 
295 
211~5 

. 79 
fe 
17 

2e 0 

52400 'wwoo2:::.:a.Ts0205 . 6 9 15.2 81 29' 5 77 
27.52460 .wwoo244-1 so205 6 9 152 82 290 7-8 
32°52500 
8°52300 
7 °52470 

1o"s2310 
26 "s245G 
27 °5246G 
32 :s2500 

:eon1to1 
0 

VYWD-REF-i5o3i11 
·wwo12::o.+1so2oe 
:~.15o20ii . 
. WWD02-4.a.150205 
·wwoo244.1so20s 
Con~ 

6 
6 
6 
6 
6 
6 
6 

9 
10 
10 
10 
10 
10 
10 

15.1 
151 
15 j 
15.2 
150 
150 
14.9 

il2 
85 
a ·1 
a· ~ 
81 
83 
ti2 

29.5 
295 
:iOo 
29.5· 
295 
28 5 
30.o 

79 
76 <002 
79 ·<aai· 
7J <Do~ 
7 8 <O 02 
1 e· «o 02 
7.9 <00~ 

01 
01 
01 
12 
01 
01 

< 
< 

< 

oo0s· 
0-003° 
oo0s· 
0038° 
0007 
0004 

89 29 5 
75· 28l;" 
7.'f 29.o · 
is 290 
77 29.5'
r:11­ 29.5 

14 
o.6 
08 
3"i 
ii 
08 

0 

0003 
·o.005 
·o ooil . . 
"6065 
0 

0014 
0!09 

Mean 152 8.2 2811 7.8 77 291 ·so o.3' 0.1 · 0.7 02 0.3 07 
n 66 66 66 67 12 1:f 12 11 11 5 1i 11 
..n 14.8 7.9 2fo" fl <002 <O 1 < 0003 69 2i6" <01 06 0003 
"Ml• i6.1" tff JOO 8 1 <002 12 0038 8 1 295 02 11 7 0-385 
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RAW DATA DIVIDER PAGE 

Test No. 865-1 


AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS 




--

SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
salicyfate Metho_d ~9F> #5492) - · 

B.ll!!!! 
Sample Dilution NH3-N Salinity-------------~ 

description factor 00655 . (mg/L) ..pH .{ppt) 
Blank 
1.0 mg/l Nl·fa-N Std. 0.145 1.00 

.3."o m-g/L NH3-N Std. 0.413 3.oa · 

·s.b mgTL NH3·N Std. 0.840 s.oo· 
. . 
·10.0 m~/L NH3-N Std. 1.100 10.00 

3.0 mg/L spike 0.449 3.71 
.3.Q ii\_Q7~ ~pike d_upl. 0.444 3.67 


--·· 1
s.6 m~T~ ?nd source 0.750 6.20 . I 

1 5230G 5 0.189 7.81 : _ ~ · 
2 5231G 5 

-
0.077 3.18 : 

I 

3 5245G 5 0.283 11 .70 1 i­
4 5246G 5 0.090 ~-72 1 l . 

y=0.1193x 
R' =0.9492 

"'"' 
,..., 

! OIOO 

8 • ..., 

.... 


.,,., 
DOOO 

OCXI 2CIO 4(11)__tao ... aco '000 12CID 

., I'' 5 5247G 5 0.025 1.03 · 

6 'Reporting limit (mgll) = 0.50 , 


f. T - . "' - - - ·- - - • 

7 J: -;· - - - .. - - . ! 
8 ·Recovery(%)= 123.1 
9 ' ·Precision (RPO) = 1.12 

10 ) _n_d s_ourc~ (%) = 124.0 
11 I 

12 : i Sample '!'~l~~e (ml): 0.10 
13 Dilution factor 5 
14 ' - _- ~~-i -~_ 
15 ·Sample Set Description: 
16 J ~ ,i '.Tes(No.: - P865 

~--

17 : ; res_!Q~: 
18 ;species· 
19 I i --- I 

1 ·- ------- .. - --· . - . 
20 ;__S~mp!e_Type !che~I& c_ 

21 X 'Bulk Sediment Porewaters 
22 Test Beaker Porewaters 
23 · Ove_rlying Water 
24 I 

25 
26 'j 

I ,27 
28 
29 
30 
31 C!Q._ ..32 
33 

• t !..
34 !__ 'Analyst: RSC/JB i!f . 

135 - ~J}at~ ~~alys~d: 3/2412015
I ~ 

36 I 

P865 Bulk Sediment NH3 Page '2..Cf of i-11­



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
· sailci1ate M~~'hoci (SOP ~~492) · · 

B!!!ill 
Sample Dilution NH3-N Salinity 1,....------------ ---, 

·description ·factor 00655 . (mg/L) pH ~(Pi)t) I 
Blank 
i . 0 mg/L NH3-N Std. 0.11.{~ 1.00 .....3.0 mg/T NH3-=N Std. t>,413 3.00 


.6.b mg/L NH3-::NStd. o.3~0 6.00 
 .... 
· 1 o.o f!"~i~ Nl·h--NStd. /, /()o 16.00 '. 

§ OIOO 
B

~.O ~$J~L spik~ (}, "/'19 ..... 3.q_ !'!'_9/!:_ spik~ ~~pL (). '-fl/'1 . 
....5.0 mg!~ 2nd so1:1r~~ (),150 

1 5230G 1 o.1g~ ,7.> _;..1,0 . --- "'" 
2 5231G 1 ~,077 • ! 7._. g ,)..?I 0 , 
3 5245G 1 ~.';JJ'J . : ; t ,j -~l£; ,_________________. 

4 5246G 1 (),()10 ;'?', o .. l-1 ·.) ; 

5 5247G 

·-

1 fJ .oas- _g. 0 .~"{. c) 
 ·- -· 
6 -~ep~~~!;l li!1"it (m9/~~ = 


'
7 

8 '. Recove:_ry (%) =_ #VALUE! 

9 Precision (RPO} = #VALUE! 


10 '2nd source(%)~ #VALUE!. - - -- ·- I . 
11 
12 Sample volume (ml): 0.50 


· Dilutio_n. factor ­13 1·----- -- " i ­
14 
15 

' I 
I Sample Set Description: 

16 ·- Test NO.: ·P865 

17 _Test !?.~Y: 
18 - ~pe~ies: 
19 I . - - -- -- ­
20 ... s~~ple }"_ype (~_he~_k). . 

21 X Bulk Sediment Porewaters 

22 Test Beaker Porewaters 

23 :gverlying YiJa!er · · ·­
24 

I • 

25 

26 

27 • l 

28 

29 

30 

31 
 . 
32 ("M­33 

I I 

34 1 :Analyst: RSC/JB j"$:. 
35 il 1Dateanafysed: 3/24/2015 ., -· i -- -- - . .. 
36 ! i 
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SOP No. 5552 Northwestern Aquatic Sciences 

Dissolve~ S_ul!i~e in ~i!ter; ~omp~~t~_'! ~orksheet 
Methylene Blue Method (SOP #5550) 

Standardization 
---~···· 

.u~ P_t.O ti!'"ant employ~d: 
_Working Std. Cone. (mg/L): 

Result 
Sample 
description 
Blank 
1.0 ml working sulfide std. 
:~.!J m_l ~o!king ~u-lfide std. 
3.0 ml working sulfide std. 
"4.o ml working su-lfide std. 

:~Am~ 'v\f()rkin_g sulf~.E! stci. 
~- - ~ - - ~ - -
3.0 ml spike 

: ~:.O ml spik~ ciupJ. 
1 5230G 
2 5231G 
3 5245G 
4 5246G 
5 5247G 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

1 
112 

Dilution 
·factor. 

5 
5 
5 
5 
5 

2 
112 

1.42933 

'00664 

0.161 
0.300 
0.460 
0.599 
0.751 

0.451 
0.450 

0.025 
0.021 
0.005 
0.010 
0.000 

3 

106 

Sulfide 
;(mg/[) 

0.29 
0.57 
o.ss· 
1.14 
1~43' 

' 
0.86 ~ 
0 .85i 

0.24 
0.20 

- --·· 
ND 
ND. 
ND 

I 
I 
I 
! 

y =0.5274-.. c:.n. 

R' = 0.9991 

.... 
'"" 
'"' 

i "" 8 .... 
' "' .'" 
..... 

Ooo OJI till) .a.1111 O.IO UIO UO t-10 1110-­
- -

Reportin~ li!!l~ (mg/L) = 0.10 

·­ - --­ l_ -
_Recovery (%) :_ 99.6 
_precision (,RPQ) = 0.22 

' 

.Sampl~~olume (ml): 1.00 
Dilution factor 5 

I 

;SafT!Ple Set De~·cription: 
Test No.: 

•4-­ -­

:Testg~: 
,~p~c~r:s 

:~r~L No~: ).!!~~ 
X ·Bulk sediment porewaters 

;fest _h~~ker iia.!'ewaters 
'.Overlying ~at~r 

'. Analyst: 

: oa~ ~~a1y:s~d: 

G/~ 
RSC/JB ~
3/24/2015 

I 

-
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SOP No. 5552 Northwestern Aquatic Sciences 

Dissolve_~ Sul!id~ i~Jiate_~: CC?~eutati_o_!! ~~rksheet 


Methyle~e Blue Method (~OP ~5550) 


Sta~~.ffi._~ation_ 2 3 

_ II_~ PAQ ti!!_ant ~~ployed: Ii J_ / D'ii 
Working Std. Cone. (m9/L): 3.2 

Dilution Sulfide .... 
·factor :00554 fmgll> · .... 

Blank ·­
1.0 ml working sulfide std. (), J[, I 0.64 '"" .... ·2.0 ml working sulfide Std. O,.!CJO 1.28 I ....

11.io ml working sulfide std. ~,Yt.O 1.92 .... 

:.4.o ml workin.gsulfide std. IJ. 519 2.56' 
 '"' .,..}~ ~~ IN~!'<in_g ~~ifide ~~: 3.~Q ?~· 157 r ... 1 ­

;3.o niCsPike ·b.%'1 ·- llO I~ 1~ 200 U O UO 

-· 3_.9 rn~ ~ike dUP!· ; -
D, '/~ -- UD 

I I 

1 5230G 5 d, ()iJ.S­
2 5231G 5 (). O :J. / l . ­
3 5245G 5 o,oor :Repo~i~ Ii~ ~rn9/!:} ': : 0.19_ 

4 5246G 5 b, ()10

5 5247G 5 . ]Recovery. i%) = 1#VALUE!
(). 0()() 
6 ;?.~~-c~i~n (_Rfi)) = .#VALUE! 

7 

-
8 
9 Sample volume (ml): 1.00 


10 ·Dilution "factor 5 

11 ~ .-~-- _L .. ­
12 Sample Set Description: 

13 ! T fest No~: 

14 :Test Day: 

15 ~ ~pee~~ 

16 

17 ~ Proj . No.: .P865 

18 x ..Bulk sediment po-rewaters 

19 ·rest beaker por ewaters 
20 : Overlyin9 ~ater - · 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
 oi/' 33 

1- -· . 

34 'Analyst: RSC/JB ~ 
35 :~te--an_aly_s~d: 3/24/2015 0 ,,. 
36 
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Blank 
· 1.0 mg{L Ni-13-N Std. 0.149 1.00 
3.o mg/l NH3-N Std. 0.422 3.00 '"" 
6.o mg/L NH3-N Std. 0.851 6.00 "'"" 
·10.6 mg/L Ni-13-N Std. 1.490 10.00 "''" 
. 3.0 ~~/l spike 0.421 2.87 

I 
8 """" 

0800 

3.0 mgjl spike dupl. 0.420 2.86 ·­5.0 mg/l 2_nd source 0.710 4 .84 '""" 
1 
2 

6 
7 

5 
5 

0.040 
0.017 

1.36 
0.58 

6.9 
7.5 

29.5 
29.5 

0000 
000 '"" -­3 10 5 0.018 0.61 7.7 29.0 

4 26 5 0.090 3.07 7.9 29.0 
5 27 5 0.031 1.06 7.7 29.5 

-
6 32 5 0.022 0.75 7.6 29.5 .ReJ>Or1inQ limit (mg/L) = 0.50 
7 I 

8 ~e_c_p~~ry (%~ _= 95.5 
9 Precision (RPO)= 0.24 

10 · 2nd -sol.ire~ [%):i: 96.7 
11 
12 Sample volume (ml): 0.10 
13 ·Dilution factor 5 
14 

SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nii_! ~~diment Pore V'ater~ ~omputation Worksheet 
. Salicy_late Method ~SOP #5492) 

Result 
Sample Dilution NH3-N Salinit}t 

y = 0.1467x s-dc....·description factor "00655 (mg/L) pH .(ppt) 
R2 = 0.9983 

15 .~ampie Set Description: 
- I 

16 Test No.: 865-1 
17 ' ' test Day: 10 
18 · Sp-ecies: Eohaustorius 
19 
20 s~!"lple_J~~e (ch~~~} 
21 Bulk Sediment Porewaters 
22 x 'test Beaker-Porewaters 
23 ·overlyin~water 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 Analyst: JB 
35 .c:5ate analyzed: 4/10/2015 
36 

865-1 Interstitial NH3 Day 10 Page :?> '.3 of '-i 'T 3-1 -05 



-- - -

SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N iJ'I Sediment PC?r~_~ater: Computation Worksheet 

Salicylate Me~hod (SOP #5492) 


~ 

Sample 
description 
Blank 

· 1.0 mg/L NH3-N Std. 
3.0 mgiL Nl-6-N Std. 
6.0 mg/L NH3-N Std. 

·10.0 "!1~/L NH3-N Std. 

3.0 mg/L spike 
3.o mg!L ~eike dupl. 

.5:~ mg/L ?nd source 

1 6 
2 7 
3 10 
4 26 
5 27 
6 32 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Dilution 
factor 

5 
5 
5 
5 
5 
5 

NH3-N 
· 0Dss5 · {mg/L) ·pH 

0, l'fCJ 1.00 
o.ti-?-'V 3.00 

0 .~$'1 6.00 

1-'f'>O 10.00 

0.lf1.-\ 
o ,t.JW 

0.110 

040'10 
o.or7 
0.018 
~ . o~o 
b-031 
0-0'2-Z... 

Salinity ~--------------. 

·(ppt) i 

"°" 
1000 

.... 
I 0000 

i" II 

I 
1 

..... 

0000 
ooo 100 • m 100 1 00 'ooo 1200 

·Reporting limit (mg/L) = 0 .50 

·Recovery(%) = #VALUE! 
·Precision (RPE>) = #VALUE! 
: 2nd S~U!_C~ (0~ ) -= #VALUE! 

.~ample ~~'!le (ml): 0.10 
Dilution factor 5 

·sain-ple set Description: 
· Test f.fo.: 865-1 · 

·-rest oay: 10 
·Spec!es: Eohaustorius 

Samp!e Type (~h~~) _ 

1 Bulk Sediment Porewaters 
------· 

X Test Beaker Porewaters 
·Overlying Water 

Analyst: JB 
-Date analyzed: 4/10/2015 

865-1 I nterstitia I NH3 Day 10 Page 3 -1 of '11­ 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 

Salicy~ate Method (SOP #_5492) 


Result- Sample Dilution NH3-N Salinity · 
·description factor "00655 (mg/L) pH (ppt) y = 0.1467x &-de.... 

Blank 
·1.0 mg/L NH3-N Std. 0.149 1.00 

R' =0.9983 

""" ,..., 
3.0 mg/L Ni·fi-N Std. 
·s.b mgiL NH3-N Std. 

0.422 
0.851 

3.00 
6.00 '""" 

10.0 mg/L NH3-N Std. 1.490 10.00 "'" 

3.0 mg/L spike 
3.o n;-g1i:. spikedup1. 

0.421 
0.420 

2.87 
2.86 

! 
8 

.... 

..... 

..... 
· 5.0 mg/L 2nd source 0.710 4.84 ·­

1 
2 

6 
7 

1 
1 

0.099 
0.008 

0.67­
ND 

0 000 
000 "" --- HUii 1200 

3 
4 

10 
26 

1 
1 

0.021 
0.068 

0.14 
o:4s· 

5 27 1 0.027 0.18: 
- -· -

6 32 1 0.007 ND. . Reportin9 limit (mg/L} = 0.10 
7 
B Recovery (o/o) = 95.5 
9 Precision (RPO) = 0.24 

10 '2nd sour ce (%).;, 96.7 
11 
12 Sample volume (mi): 0.50 
13 · bi1ution factor · · · 1 
14 
15 Sample Set Description: 
16 ' Test No.: 865-.1 
17 ·Test Day: o 
18 ·Species: Eohaustorius 
19 
20 Sample Type (check) 
21 ;BulkS~iment Porewaters 

·-·--­
22 Test Beaker Porewaters -­ - ----­ . 
23 X .Overlyin$J yvater 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 Analyst: JB 
35 J;>ate·analysed: 4/10/2015 
36 

865-1 Overlying NH3, Day 0 Page ~S of '1 r 3-1 -05 
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SOP No. 5492 	 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Po~~ ~ater: Computation Worksheet 

Salicylate M~~hod (SOP #5492) 


Result 
~ 

Sample Dilution NH3-N Salinity .-------------- ---. 
·description 'fador ·00655 ·(mgiL) pH .(ppt) . 

Blank 
·	1.0 mg/L NH3-N Std. O,ly<f 1.00 
3.'b mg/L NH3-N Std. {)_ '!:J-2- 3.00 
.6.o mg/L NH3-N Std. 0 /i5SJ 6.00 
10.0 m.g/L NH3-N Std. / , ~?o 10.00 

3.0 mg/L spike O. C/Z/

: 3-.6 mg7L spike dupl. tJ·l/ZO 

. - . ­
5.0 mg/L 2nd source 0.-7(0 

1 6 1 d ofy 
2 7 1 b.. ()()B
3 1-0 1 

1000 ...., 
!i8 · ­

..... 

.,.., 

.... 
ooo 2r» ·~ eco 100 tom 12m 

() .OA/ 
;'--,------------- ­4 26 1 I . 00/i' 

5 27 1 t:J.()2. 7 
6 32 1 	 ReportinQ li~it (mg/L} =~-007 
7 	

8) 
8 	 . Recovery (%) = #VALUE! 
9 .~recisi~~ (RPD) = #VALUE! 

10 2nd source (%) = #VALUE! 
11 
12 Samp_I~ volume (ml): 0.50 
13 Dilution factor 1 
14 . 	 . 
15 .S~_lllple Set Description: 
16 Test No.: 865-1 

· ----­
17 	 Test Day: 0 
18 	 · Species: Eohaustori'!s 
19 
20 	 Sample Type (check) 
21 	 -Buik Sediment Porewaters 
22 	 Test Beaker Porewaters 
23 	 x -overiyfn_9 Y\'ater ---· 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 An~ly~t: JB 
35 Date analysed: 4/10/2015 
36 

865-1 Overlying NH3, Day 0 	 Page ~~ of 41­ 3-1-05 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Sediment Pore Water: Computation Worksheet 
Saiicylate Method (SOP #5492) 

Reslllt 
Sample ·Dilution NH3-N Salinity

-
description factor 00655 {mg/L) pH (ppt} 
Blank 
·1.0 mg/L NH3-N Std. 
.3.6 mg/L NHi:NStd. 
. 6.0 mg/L NHa-N Std. 
10.0 mg/L NH a-tifStd. 

0.149 
0.422 
0.851 
1.490 

1.00 
3.00 
6.00 

10.00 

. 3.0 11!9/l spik_e 
3.0 mg/L spike dupl. 

0.421 
0.420 

2.87 
2.86 

5.0 mg/l 2nd source 0.710 4.84 

1 
2 
3 
4 

6 
7 
10 
26 

1 
1 
1 
1 

0.008 
0.004 
0.019 
0.169 

ND 
ND 

0.13 
1.15 

y = 0.1467x 
R' = 0.9983 

\200 

1000 

I •...,
8 ...., 

.... 

0200 

1000 uoc 

5 27 1 0.020 0.14 
6 32 1 0.000 ND 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Reporting limit (mg/L) : 0.10 
I 

Recovery (%} ~ 95.5 · 
·PrecisiOn (RPO) = 0.24 
.2nd s_~ur~e_ (°lo>°.; 96.7 

~~p!e_ '!'~~u~e {ml}: 0.50 
Dilution factor 1i --- . 

- . 
Sample Set Description: 


-.TestNo.: 865-1 

·Test Day: 10 

Spec~es: · Eohsustorius 


Sam_~le Type (~_!i~ck) 


Bulk Sediment Porewaters 

Test Beaker Porewaters 


X Overlying Water 

. ~~~lyst: JB 
Date analxsed: 4/10/2015 

865-1 Overlying NH3, Day 10 Page Y r of ;.j 'T 3-1-05 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-Nin Sediment Pore Water: Computation Worksheet 

Salicy~ate Method (SOP #5492) 


Sample Dilution · NH3-N Salinity ~--------------. 

description Tactor ·00655 {mg/L) pH .{ppt) BllndlrdC\l'W 

Blank 
1.0 mg/L NH3-N Std. a1~ 1.00 

.3.o mg/L NR3::-NStd. 082--Z.. 3.00 

6.0 mg/L NH3-N Std. "·$51 6.00 
· 10.6 m~/L N-H3-}.J Std.. lctf°/O 10.00 


ii ....
.:=·· 3.0 mg/L spLke ().4t.f 
3.0 mg/L spike dupl. o.~-w 

.....5.0 mg/L 2nd source 0./fO ·-··00001 6 1 GOO ;IQ) UI) ll.IXI Im 10.00 1:n,;i" · 00!1 
2 7 1 d.ot1¥ 
3 10 1 /) .OI 

4 26 1 (}, f b°I 

5 27 1 (}.fJ;}.D 

6 32 1 ReportinQ li~it (mg/l) = 

7 

@)O·~t:JO 

8 :Recovery~ = #VALUE! 

9 PrecisioQJ_R_PD) = #VALUE! 


·- - ­
10 .2nd source(%)= #VALUE! . -- - i 
11 
12 :§~mp_!e vo)um~ (ml): 0.50 
13 ·Dilution factor 1 
14 i i - - · - . 

15 Sample Set Description: 
16 · -· Test ·No.: 865-1 
17 ·Test bay: 10 
18 ; Species: Eohsustoril!s 
19 
20 Sample Type (check) , 
21 Bulks 'ediment Porewaters - ----- - -· 
22 Test Beaker Porewaters 

·-- - - - -­
23 x . Overlying Water 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 Analyst: . JB 
35 Da~~ anal~sed: 4/10/2015 
36 

865-1 Overlying NH3, Day 10 3-1-05 



RAW DATA DIVIDER PAGE 

Test No. 865-1 


CHAIN-OF-CUSTODY RECORDS 




CUSTODY TRANSFER 4611 South I 34th Place, Suite l 00 
ANALYTICAL/&Printed: 03/19/15 Tukwila WA 98168 RESOURCES\!!l'1 

ARI Job No: ZV36 INCORPORATED 206-695-6200 206-695-620 I (fax) 

f ARI Project Manager: 
Cheronne Oreiro 

Client Contact: 
Dan Berlin 

Client: 

Sannling Event 
l 10f03-0l.02 

Project: 

Samples Received: 
02/05/15 

Sample Site: 
Anchor QEA, LLC. West Waterway Sediment Char NA 

LOGNUM 
ARIID CLIENT ID MATRO( II CONTAINERS 

-­
ANALYTICAL REQ•.'EST ANALYTICAL REQUEST A..'llALYTICAL REQUEST 

COMMENTS 

15-2108 
ZV36D 
15-2109 
ZVJ6E 

WWD02-0-4-l 50205 

WWI)()2-4-8-IS0205 

Sediment 

Sediment 

I 
I 

B10<,t_S5· 1 ~ 
l3ic0-s '":,ll: 

~ p..,S It 52.<4"" & 

J-.l,),~t't S'.2.~S"& 

-re""~~ i~.s "c. 

""J 
'JJ 

~ 
\>l 
..D 

0 

"" .r:. 
-ti 

I of I 

COJnmcnl!<ISpecial [nstruct,on> . • ' I z15-;
1 i ;,1'A5o 3 '>"» 

'?)Z.' q56'5 (.,'10 s7r. ~Iii~ ~3J(ff5o::i 5to/7/'51\ 
I'l ~ "5'1l:8S 0 35b ff ~E 

Rolinqushod B~ Rocoind by 
(Signature)I ! 

I~.~..~ 
R-l>~AA->-• Com~rr. 

cornpanylJAS___ company 

Pnnted Name 

1160 °·~:i;.~1sII~15 Date/Time Dalc-Trrne 



CUSTODY TRANSFER ANA1.YTICAL/& 4611~outh134th Place, Suite 100 
Printed: 03/19/15 RESOURcea\!11 Tukwila WA 98168 
ARI Job No: ZV66 INCORPORATED 206-695-6200 206-695-620 I (fax) 

ARI Project Manager: Client Contact: Sanpling Event: Samples Received: 
Cheronne Oreiro Dan Berlin 110>03-01.02 02/06/15 

Client: Pro!!cl: Sample Site: 
Anchor QEA, LLC. We~t Waterway Sediment Char NA 

ANALYTICAL REQUESTANALYTIC Al. REQJEST ANALYT!CAL REQUESTLOGNUM 
COMMENTS ARllD CLIENT ID MATRIX # CONTAINERS 

15-2221 
t-) ~!':J<=I. 51... :> i <:rZV66A WWDOS-0-4-150206 Sediment I ~t-04554..-'1 

15-2224 tJA~1l 52.'°4:'.1&ZV66D WWD12-0-4-l50206 Sediment &.,riG...S ~d.....JI 
jeMP i~ . 0 ° c.. 

~ 
f' 

"'.t. 
0 
(I 

'Tl 

.c.. 
f 

I of I 

Cornments.'Spee>al l~ructlOllS 

,~,:; 

lldinquWd By 

Pnntod Name 

Company 

0 1reT1me 

R<.:oi>odl>) 
tS1gno1utel 

Pnnt..I Name 

C'ornpan~ 

Oatei1me 



SHIP 
TO: 

20/Ma/2016 03:10 9n9 
NORTHWESTERN AQUATIC SCIENCES 
SAMPLE RECEIVING 
3814 YAQUINA BAY RD 

OR 973 2-01 

111111111111111 
1Z8328960368908783 

ZP450S 

( 


• 




-------~------- -~~......
SHIP 20/Mir/2015 03:37 9n9 
TO: NORTHWESTERN AQUATIC SCIENCES 

SAMPLE RECEIVING 

3814 YAQUINA BAY RD 


1ZB328960366612166 

'1fps GROUND 
TPACKINO #: lZ 832 695 03 5561 2155 



• 


SHIP 
TO: 

.. 
20/M•/2016 03:43 9n9 

NORTHWESTERN AQUATIC SCIENCES 
SAMPLE RECEIVING 
3814 YAQUINA BAY RD 

OR 973 2-01 

llllllllll lllllllllllllllll 
1Z8328D60368999988 

-·­ ••• 'O 03'1 Pt'!'~ UIS Ill" H ~ . Ius 9729 .... < • 

~~-­­~-~-­-~ 



,,,, 

·• : .. 


.; 

. ' 
" 

Thermo 
SC/ENT/f/C 



CVSTc 
~/,Date --4.!.....:. 

Signature ~ 

~~·/t'
'~ 

. I 

..... 
~ . -~·..,~rmo 
SCIENTIFIC 

PA (;;.E '"'s Cr sf=f­



Chain--- of C- - - - - COC#- ­- · --- - --------- ­

~ 
~ 
.t. 
6" 

~ 
.L 
-+1 

~ • n•-••-•- ··------

';?/ Lt:f/ t)- Sediment and Field QC 
Dale: 

Laboratory : Analvl1olal Resliurces, Inc. "' Project Name: West Waterway Sediment Characterization ~ 
Project Number: 110003-01.02 

·;:; 
~ 

Project Manager: Dan Berlin GI 
Cl. 

Phone Number. (206) 903-3322 in ~ >;m 
Shipment Method: Deliverv f (,) i ix• ~ E ..c ..

:! .. 
GI • ~Cll ::c c fl) 

s Ill 

~ 
'1:1 ~ iiic < .. GI 

.!! 5 2.0 a. I- .i! .!:! ~ 

() GI in m Cl) c 8 
::I • 

J
... ::E 

() I- c 0 fl) > 
Collection 0 ] ';( c e s :c0 ....: iii t::0 :; 0 E u 

Line Field Sample ID Datemme Matrix 0 > i5 
.. fl) 0 <z I- fl) m Cl < I- I-

1 W"V.'O - R.l=.:F" - {4'.)'0'? l 't '] /,q/1., 110"5 SE I x 
I I 

2 SE 

3 SE 

4 SE 

5 SE 

6 SE 

7 SE 

8 SE 

9 SE 

10 SE 

11 SE 

12 SE 

13 SE 

14 SE 

'-LANCHOR 
OEA '--"-"'_,~....., 

Comments 

,_~NA, <"°l.. ~ <.:>{~ 

i ~/' ! ~~=- 'f. z,oe_ 

1 See ptojecl SAP/QAPP ror analyte lists and tesl methods 

2 emall sample confirmation report to labdata@anchorqea.com Additional notes/comments: 

Nrr~..a;e-t-J · \N H[M)~PrC£ -\..~u~ 

. ···-··-· ___ . _ ___ 

t;):01­
Oate/T"me 

Received By: Company: ARI 

3 - 7.-~ ""7 ), I I 3_:;­~ ~ 
Date!Time 

Relinquished By: Company: Received By· Company: 

Signature/Printed Name DatefTime Signature/Printed Name Date!Time 

Distribution: A copy will be mada for the laboratOf}' and client. The Projacl fi/f1 wiH retain the original. Page _ __ of __ 



I 

~. US Airbill ,,.,. 
i 

Express 8656 3169 3053 0200 10 "- : Fedu Retrieval Copy ! 
r; From 4a Express Package Service l'ack.,,.. up to f5?) /bs.11 i..­
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Sender"s ·- FedEx 10ay .- fedEx Express Siver 
N1me ~:_ _ _ ! , Phone .·· .- 1·. _.:. 
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' • I . 

3 To . I.Rec1p11nt"' r ~ f . .. .' INarne ~ ~ . ; 1 Phone' 
t r bott tiiiJ =p:::.:.o=~~lilUD U'I Q00d~7 

5 Packaging 
&D r-edEx ( ]fed[> 
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! , I 

!,
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~pds~l'ltkld~;;t~~=*'>,~•,":;:~:o•t"Q ~ Cargo Ai1craft Onty 
Rec1p1en1's • ·, ~ ' 1 ,f )-· ,'." '. " . ,

1Address _. "'--- 1'---- - ' ·,..' .:.i ---'--'..:....:-'---- ­

. • ,I ' ' : I ZIP ( , j ._;.i____Cav,,,oi____:...;_,_..:.....:. / i I I" : Sllta \ I i; / 

2 Your Internal Billing Reference 

8 Resid.ntial Dislivery Signature Options ,.,......,..,..,_.'"''cw.""-"' 

L II~ 111111~1111~1 
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APPENDLX III 


RAW DATA- REFERENCE TOXICANT TEST 




----------------------------------
-------------------------------------

----------------------

------------------------------------
------

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA1 
ACUTE TOXICITY TEST (All SPECIES) ·z}i? "'\ 

e:J•e,v> \"' 

Test No. 999-3406 Client:---­ QC Test --------------------------­
\l- 9('<<Jf? l,':J"\.­

Investigator ..,,-­Test Type (rangefinding/definitiv_e ....} ___d_e_fi_m_it_iv_e___________Test length (hr} 96 
Species Eohaustorius estuarius 

STUDY MANAGEMENT 
Client: QC Test 

C Ii en t's Study Monitor: NIA 

Testing laboratory: Northwestern Aquatic Sciences 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: 


Proj. Man./Study Dir. G . ~ J P-.. l ss;:i P-e1 ~t 

QA Officer L.K. Nemeth 


1. )lv,_pJ /Gd--z.,....--------2-. -u-,.....c.,,,.,....-4..,....&.,....--a-o-------­c~ v,

3. l.: ._, r ~.··1 i) '" \.\ VC::, 4. --------------------­
5. 6. 

Study Schedule: 
3,·3/-/5 /02.6Test Beginning: Test Ending: -----------------­

TEST MATERIAL II\ l\U-UJ Cl~UbT ( u"' LO'"f tt) 
Description: Ammonia prepared from ammonium chloride; stock prepared 12/31/13, 

10,000 mg/L (=10.0 mg/ml) expressed as N 

DILUTION WATER 
Description: Yaquina Bay, Oregon, sea water 
Date of Preparation/Collection: 3 -2.s-IS' 

Water Quality: Cond.(umhos/cm}: Salinity (ppt) ·i.. ·.1. o pH ~.I 
Hardness (mg/Las CaCOJ): Alkalinity (mg/Las CaC03}: 

Treatments: Filtered to s 0.45 um, salinity adjusted with Milli-Q deionized water, aerated 

TEST LOCATION 
Test conducted in (circle one): room 1 room 2 trailer water bath other: i<c:u_,\ * i 

Randomization chart: 

Error codes: 1) Correction of handwriting error 
2) Written in wrong location; entry deleted 
3) Wrong date deleted; replaced with correct date 
4) Error found In measurement; measurement repeated Page 1 Of _l_ 



-----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA1 

ACUTE TOXICITY TEST (ALL SPECIES) 


Test No. QC Test Investigator----­

TEST ORGANISMS 

Species: Eohaustorius estuarius Age: adult Size: 

Source: Yaguina Bay, Oregon 

If field-collected: 
Date Collected: 

Field conditions: Interstitial temperature: i 2.. . D "c... Interstitial salinity: 1'l. o :rtf 


Acclimation Data: 

Date 
p-:Z ~-15 

7·21 -15 
-2 ~·-15 

7 ·Z' l1.:; 

7-~1'5 

~ - 31-15 

Temp. 
(deg.C) 

JS.<, 

15.::J­

15.L 
15, S­

LS,~ 

is,·r­

pH 
1,; 

'it , 0 

'3 . I 
'it. I 
'?, I 
"Ir'. ,. 

Sal. 
(ppt) 

w.o 
z.o,<.l 
'l..b. 5" 
·1.l.,,S 

-z.~,o 

i.'1.o 

DO 
(mg/l) 

<if',~ 

'ir, ·:> 
'iF I I 
<ifI ·'2,... 

er, 2­

'D. "Z-

Feeding 
amount description 

"'Or F"€J> ,, ,, 
h ,, 
,, ,, 
II ,, 
• ~ 

Water 
changes 

... ~ 
v1e~ 

-
'-iP:S 

-
-

Comments 

Mean 
S.D. 
(N) 

151~ 

0 , l 
(µ 

~I 
0 :1­

0 

2.,,+. 
·?;r,f­

lo 

'if, 3 
o, ·z_ 

"Photoperiod during acclimation: _C_on_st_a_n_t~lig~h_t______ _ 

TEST PROCEDURES AND CONDITIONS 
Test concentrations (50% series recommended): 500, 250, 125, 62, 31 , and Omg/L 

Test chamber: 250 ml beakers Test volume: 100 ml-----------­Replicates/treatment: 2 0 r g an isms/treatment: 20 (10/repl) ____,______________ 
Test water changes: None Aeration during test: None------­Feeding: None. 
Duration: 24-hr, 48-hr. ~ Test temperature (deg.C): 15.0 +/- 1.0 
Beaker placement: Stratified randomization Photoperiod: Constant light 

Test salinity (ppt): 28.0 +/- 1.0 
MISCELLANEOUS NOTES 

Test Solution Preparation: 

ml of stock 
Test Cone. (10.0 mg/ml) 

(mg/l} per 200 ml 
500 10.0 
25b [ 6 

2.5 
1.3 

0.65 
0 

Bring up to 
200 ml with 
dilution water, 
then split 
between 2 
replicates 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA1 

ACUTE TOXICITY TEST (ALL SPECIES) 


Test No. 999-3406 Client QC Test Investigator 

DAILY RECORD SHEET 

I)Dav 0 (~ 1 3 I 1) L /-:> 
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(deg.C) pH 
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3. 125 I ·;. . 7 7 . 'ii '1 ~ 6 s;.. 

~ a ( (j r u 
4. 62 r.;,- i /. "· -z ~. 0 /)- ·U 
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.... l ID 
ro 
{O re 
IC' lo 
iO 10 

c.;one. 
( mg/L) 

1emp. 
(deg.C) pH 

::>al. 
(ppt) 

uu 
(ppm) 

:survivors 
A B 

1. 500 It=.,, I 

7. J 

¢(sb) 

tO 
J(; 

2. 250 
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Eoh QC-NH4 WQ 999-3406 

Wat':lr Quality Data - test #999-3406 Eoh QC-NH4 test 

Day Concentration Temperature pH Salinity DO 
0 500 15.6 7.5 29.0 8.0 

·-­ - -
0 250 15.8 7.6 29.0 8.1.. 
0 125 15.7 7.8 28.0 8.0 
0 62 15.7 7.9 28.0 8.0 
0 31 15.7 8.0 28.0 8.0 

-­ -· 
0 0 15.9 7.1 28.0; 8.1 
1 500 15.1 7.6 28.5· 8.0 
1 250 15.1 7.7 28.0 8.1 

- . -­
1 125 15.1 7.8 28.0 7.9 
1 62 15.1 7.9 28.0 7.9 

-

1 31 15.1 7.9 27.5 8.0 
1 0 15.1 8.0 27.5 8.0 
2' 500 15.1 7.6 29.0 7.3 
2 250 15.2 7.8 29.0 7.5 
2 125 15.1 7.8 29.0 7.7 - . - -
2 62 15.2 7.9 29.0 . 7.7 

- --· 
2 31 15.2 7.9 29.0 . 7.7 
2 0 I 15.2 8.0 28.0 l 7.7 
3 500 

- -
3 250 15.0 7.7 29.0 . 7.6 

- . --· ·--­
3 125 15.0 7.8 29.0 7.4 

---· - -
3 62 15.0 7.9 29.5 7.3 
3 31 15.0 7.9 29.o· 72. 

·--­

3 0 15.0 8.0 29.0 . 7.5 
4 500 

-­ . . ·­ . -­
4 250 14.8 7.7 29.0 7.7 

-
4 125 14.8 7.8 29.5 7.4 

-­
4 62 14.9 7.9 29.5 7.2 
-
4 31 14.9 8.0 29.0 7.4 

-

4 0 14.8 8.1 29.5 7.6 

'MEAN 15.2 7.8 28.7 7.7 
SD 0.3 0.2 0.6 0.3 

. -
N 28 28 28 28 

-­ -· . -

MIN 14.8 7.1 27.5 7.2 
. ·-· 

MAX 15.9 8.1 29.5 8.1 



Report Date: 21 A£I-~2:02 (p 1 of 1)CETIS Summary Report 
Test Code: (999-3406J115-4015-9529 

Reference Toxlcant 96-h Acute Survival Test Northwestern Aquatic Sciences 

Batch ID: 17-5314-8040 Test Type: 

Start Date: 31 Mar-15 10:20 Protocol: 

Ending Date: 04 Apr-15 10:30 Species: 

Duration: 4d Oh Source: 

Survival 

Eohaustorius estuarius 

Field Collecied 

Analyst: 

Diluent: Yaquina Bay Seawater 

Brine: 

Age: 

Sample ID: 13-7684-7649 Code: 

Sample Date: 31 Mar-15 10:20 Material: 

Receive Date: 31 Mar-15 10:20 Source: 

Sample Age: NA Station: 

52110721 

Ammonia as nitrogen 

Reference Toxicant 

Client: Internal Lab 

Project: 

Comparison Summary 

Analysts ID Endpoint NOEL LOEL TOEL PMSD TU Method 

06-8710-0927 Proportion Survived 125 250 176.8 18.8% Dunnell Multiple Comparison Test 

Point Estimate Summary 
/-·-­

Analysts ID Endpoint / Level mg/L 95% LCL 
-

95% UCL'\TU Method 

01-5088-3539 Proportion Survived "­ EC50 225.3 194.3 261 .2 / 
/ 

~-
Spearman-KArber 

Proportion Survived Summary 

C-mg/l Control Type Count Mean 95% LCL 95°!. UCL Min Max Std Err Std Dev CV% %Effect 

0 Dilution Water 2 1 

31 2 1 

62 2 1 

125 2 1 

250 2 0.35 

500 2 0 

1 

1 
1 

1 
0 

0 

1 

1 

1 

1 

1 

0 

1 

1 
1 

1 

0.2 

0 

1 

1 
1 

1 
0.5 

0 

0 0 0.0% 0.0% 

0 0 0.0% 0.0% 

0 0 0.0% 0.0% 
0 0 0.0% 0.0% 

0.15 0.2121 60.61% 65.0% 
0 0 100.0% 

Proportion Survived Oetall 

C-mg/L Control Type Rep 1 Rep 2 

0 Dilution Water 1 1 

31 1 1 

62 1 1 

125 1 1 

250 0.2 0.5 

500 0 0 

000-091-167-1 CETIS™ v1 .8.7.4 Analyst:___ QA:___ 
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Report Date: 21Apr-1512:01(p1 of 1)CETIS Test Data Worksheet 
Test Code: 15-4015-9529~00) 

Reference Toxlcant 96-h Acute Survlval Test Northwestern Aquatic Sciences 

Start Date: 31 Mar-15 10:20 Species: 

End Date: 04 Apr-15 10:30 Protocol: 

Sample Date: 31 Mar-15 10:20 Material: 

Eohaustorius estuarius 

Ammonia as nitrogen 

Sample Code: 

Sample Source: 

Sample Station: 

52110721 

Reference Toxicant 

- --­
C-rng/l 

0 

Code · Rep 

D 1 

Poa 
-
8 

#Exposed 

10 

#Survived 

10 

Note• 

0 D 2 9 10 10 

31 1 2 10 10 

31 2 7 10 10 

62 1 4 10 10 

62 2 1 10 10 

125 1 5 10 10 

125 
- ­

250 
-- . 
250 

2 

1 
-
2 

3 

12 
- ­
11 

10 

10 

10 

10 

2 

5 

500 

500 

1 
.. 
2 

6 
-

10 
-­

10 

10 

0 

0 

000-091-187-1 CETIS™v1 .8. 7 .4 Analyst:___ QA:__ 
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Report Date: 21Apr-1512:03 ( 1 or 1)CETIS QC Plot 

Amphipod, Eohaustorius estuarlus, acute reference toxlcant test Northwestern Aquatic Sciences 

Test Type: Survival Organism: Eohaustorius estuarius (Amphipod) Material: Ammonia as nitrogen 

Protocol: All Protocols Endpoint: Proportion Survived Source: Reference Toxicant-REF 

Amphlpod, Eohaustorlus estuarius, acute reference l:Dxlc:ant test 
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Mean: 175 Count: 20 ·2& Warning Limit: 76.19 -3s Action Limit: 50.26 

Sigma: NA CV: 51.60% +2s Warning Limit: 402.1 +3s Action Limit: 609.5 

Quallty Control Data 

Point Year Month Day Time QC Data Delta Sl~m~ Warning Action Test ID Analysis ID 
- · · - -· 

1 2009 Oct 16 10:40 235.1 60.07 0.7095 04-6966-4431 05-3952-8779 

2 2010 Jan 29 9:50 74.3 -100.7 ·2.06 (-) 03-5377-7187 20-4403-3162 

3 Feb 5 10:05 101.2 -73.83 -1 .317 08-1570-8058 20-8812-4092 

4 12 10:50 63.96 -111 .1 -2.421 (-) 01-1330-5289 09..a715-3590 

5 Oct 19 11:15 108.5 -66.57 -1.151 09-2966-0485 20-5470-9414 

6 2011 Jul 14:15 157.4 -17.65 -0.2556 06-2971-2336 11-3536-4545 
7 15 14:30 210.1 35.06 0.439 17-7989-3327 04-8659-6502 

8 Sep 9 13:35 204.4 29.38 0.3731 05-7587-2108 04-3384-8763 

9 Dec 20 10:10 182.9 7.863 0.1057 10-7131-5711 10-4572-4810 

10 2012 Apr 17 10:05 164.9 -10.17 -0.1439 12-4744-0558 10-6629-0235 

11 May 25 9:40 212.9 37.91 0.4714 15-2875-0348 10-8612-8592 

12 Jun 22 9:50 168.4 -6.664 -0.09333 01-7310-7337 20-4287-9582 

13 Aug 21 11 :10 241.4 66.4 0.7733 02-9790-0210 21-1650-5427 

14 Dec 4 9:40 218.8 43.81 0.5371 09-9576-8200 14-2558-1248 

15 2013 Aug 23 9:50 258.8 83.78 0.9404 20-0854-2243 05-901 B-4964 

16 2014 Jan 7 10:55 233.3 58.22 0.6904 11-7316-9607 20-3106-7745 

17 Jul 8 11 :25 159.2 -15.81 -0.2277 14-3717-0154 16-1977-5683 

18 Aug 8 11 :50 241.4 66.35 0.7728 16-1309-9337 20-0447-5176 

19 22 9:45 267.9 92.85 1.023 15-9998-3863 14-0511-5604 

20 Dec 2 9:45 249.9 74.91 0.8566 08-8221-8356 03-3293-3808 

21 2015 Mar 31 10:20 225.3 50.28 0.6071 15-4015-9529 01-5088-3539 

000-091-187-1 CETIS™ v1.8.7.4 Analyst_ _ _ QA:___ 
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Neanthes arenaceodentllta sediment bioassay 865-2 data report 


Northwestern Aquatic Sciences 



____________________NORTHWESTERN AQUATIC SCIENCES_ 

TOXICITY TEST REPORT 

TEST IDENTIFICATION 
Test No.: 865-2 
Title: Juvenile Neanthes 20-day sediment toxicity test ofestuarine sediments as part ofPort ofSeattle - West 
Waterway Deepening project. 
Protocol: NAS-XXX-NA4, June 20, 1990. Rev. 4 (3-1-05). Based on: Recommended Guidelines for 
Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified by 
the Dredged Material Management Program (DMMP, fonnerly Puget Sound Dredged Disposal Analysis 
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014. 

STUDY MANAGEMENT 
Study Sponsor: Anchor QEA, 720 Olive Way, Suite 1900, Seattle, Washington 98101. 
Sponsor's Study Monitor: Ms. Cindy Fields 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365. 
Test Location: Newport Laboratory. 
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA 
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M., 
Assoc. Aq. Toxicol.; Y. Nakahama, Sr.Tech.; L. Brady, Tech. 
Study Schedule: 

Test Beginning: 3-31-15, I040 hrs. 
Test Ending: 4-20-15, 1130 hrs. 

Disposition ofStudy Records: All raw data, reports, and other study records are stored at Northwestern Aquatic 
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365. 

TEST MATERIAL 
Control Sediment: Control sediment (NAS Sample #5250G) was collected from the Eohaustorius estuarius 
amphipod collection site in lower Yaquina Bay, Oregon, on 3-25-15. The sediment was sieved through a 0.5­
mm stainless steel screen and stored at 4°C in the dark. 
Test Sediments: Four test sediments and one reference sediments were tested. Details follow: 

NAS Sample No. S231G 5245G 5246G 
Sample Description WWD05-0-4-150206 WWD02-4-8-150205 WWD02-0-4-150205 
Collection Date 2-6-15 2-5-15 2-5-15 
Receipt Date 3-23-15 3-23-15 3-23-15 
Interstitial Salinity (%0) 29.0 29.5 29.5 

NAS Sample No. 5247G 5230G 
Sample Description WWD 12-0-4-150206 WWD-REF-150319 
Collection Date 2-6-15 3-19-15 
Receipt Date 3-23-15 3-20-15 
Interstitial Salinity (%0) 29.0 27.0 

Storage: Samples were stored at 4°C in the dark. 

Treatments: The samples were minimally homogenized by mixing with stainless steel implements. 


TEST WATER 
Source: Yaquina Bay, Oregon 
Date of Collection: 3-25-15 
Water Oualitv: Salinity 28.0%0, pH 8.0 
Pretreatment: Filtered to S0.45 µm, salinity-adjusted with MilliQ111 deionized water, aerated. 

Test No. 865-2 Page 1 of6 



____________________NORTHWESTERN AQUATIC SCIENCES_ 

TEST ORGANISMS 
Species: Neanthes arenaceodentata, marine polychaete wonn 
Age: 2-3 week post-emergence juveniles 
Initial wt.: 0.48 mg 
Source: Laboratory cultures at Aquatic Toxicology Support, Bremerton, Washington. Wonns were received on 
3-27-15. 
Acclimation: Average conditions during the five days prior to testing were: temperature, 19.9 ± l.5°C; pH, 7.8 ± 
0.3; salinity, 28.0 ± 0.7 %0; dissolved oxygen, 7.3 ± 0.1 mg!L. 

TEST PROCEDURES AND CONDITIONS 
The following is an abbreviated statement ofthe test procedures and a statement of the test conditions actually 
employed. See the test protocol (Appendix I) for a more detailed description ofthe test procedures used in this 
study. 

Test Chambers: 1 L covered borosilicate glass beakers. 

Test Volumes: 175 ml oftest, reference, or control sediment; 950 ml total volume. 

Replicates/Treatment: 5 (plus one water-quality replicate) 

Sediment Salinity Adjustment: After sediment and overlying water were added to beakers on test day-1, 

sediments with interstitial salinities below 20.0 ppt were stirred with the overlying water and allowed to settle 

overnight with aeration. No sediments in this test required salinity adjustment. 

Organisms/Treatment: 25 (5/replicate) 

Water Volume Changes: One third of the seawater in each beaker was replaced every third day. 

Aeration: Provided using a I-ml glass pipette with the tip 3-4 cm below the water surface. Air was bubbled at a 

low rate (150-300 ml/min) so as not to disturb the sediment surface. 

Feeding: Animals were fed 40 mg TetraMarine® per beaker every other day. 

Acceptance Criteria: Results are valid if mean control survival is at least 90%. DMMP and SMS require 

control sediment mortality of~10% and a growth rate of>0.38 mg/individual/day. 

Performance Criteria: For DMMP and SMS testing, the reference sediment mortality should be ~0% with a 

growth rate of~80% that of the negative control sediment. 

Effects Criteria: I) survival after 20 days, 2) average individual biomass, 3) average individual growth rate and 

4) average individual growth rate as ash-free dry weight. Death is defined as no visible appendage movement 

or response to tactile stimulation. Missing worms are considered dead. 

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity, and pH were measured 

in the overlying water of one replicate water quality beaker on test days 0 and 20, and on test days 3, 6, 9, 12, 

15, and 18 prior to test solution renewal. Total dissolved sulfide and total ammonia-N were measured in the 

overlying water of the water quality replicate test chamber on days 0 and 20. Total ammonia-N was also 

measured in the overlying water of the water quality replicate test chamber on day 3 prior to water renewal. 

Interstitial total ammonia-N and total dissolved sulfide were measured in bulk sediments. Interstitial water 

samples were obtained by centrifugation or by settling. Total soluble sulfide and total ammonia-N were 

measured using Hach reagents based on the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. 

Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to analysis. Un-ionized 

ammonia-N was computed using "Un-ionized Ammonia Calculator", vl.O (Dr. Landon Ross, Florida 

Department of Environmental Protection). The photoperiod was constant light. 


DATA ANALYSIS METHODS 
Percent survival, individual biomass, and individual growth rate at the end of the test were determined from the 
final observations according to the formulas: 

Percent Mortality= I 00 x ((initial no. of worms - no. of surviving worms]/initial no. of worms) 
Individual biomass = total dry wt. ofworms/number of surviving worms weighed 
Individual growth rate= (individual biomass - the initial dry wt.)/20 test days 
Individual ash-free biomass= total ash-free wt. ofwonns/number of surviving worms weighed 
Individual ash-free growth rate= (individual ash-free biomass - initial ash-free weight)/20 test days 

Test No. 865-2 Page 2 of6 
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Control and treatment means and standard deviations for the biological endpoints described above and for 
water quality data were computed using Microsoft EXCEL 2010. The software used for statistical comparisons 
was BioStat (version Feb 9, 2006 (EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers, 
Seattle District. Mean individual growth rate in each test sediment was compared against that in the appropriate 
reference sediment. Following determination of normality and homogeneity of variances, a one-tailed Student T­
test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit Analysis was conducted at the 0.05 
level ofsignificance. 

PROTOCOL DEVIATIONS 
None 

REFERENCE TOXICANT TEST 
The reference toxicant test is a standard multi-concentration toxicity test using ammonia expressed as NHrN 
and administered as NH3CI, to evaluate the performance of the test organisms used in the sediment toxicity test. 
The performance is evaluated by comparing the results of this test with historical results obtained at the 
laboratory. A summary of the reference toxicant test result is given below. The reference toxicant test raw data 
are found in Appendix IL 

Test No.: 999-3407 
Reference Toxicant and Source: Ammonia as ammonium chloride, Mallinckrodt, 10.0 mg/mL ammonia-as-N 
stock prepared 12-31-13 
Test Date: 3-31-15 
Dilution Water Used: Yaquina Bay, Oregon, seawater; 28.0%o 
Result: The 96-hr LC50 was 242 mg/L NH3-N. This result is within the laboratory's control chart warning 
limits ( 186-314 mg/L NH3-N). 

RESULTS AND DISCUSSION 
Observations of water quality parameters during the test are summarized in Table I . Individual water quality 
measurements are located in the raw data (Appendix II). 

Except as noted above, all measurements ofstandard water quality parameters were within protocol specified 
ranges (Table 1). Sulfides were not detected in the overlying bioassay water (detection limit 0.02 mg/L). Total 
ammonia-N ranged from <O. l mg/L to 2.5 mg/L (maximum un-ionized ammonia 0.095 mg/L). 

Interstitial total ammonia-N concentrations in the bulk sediment ranged from 1.0 to 11 .7 mg/L (maximum 0.553 
mg/L un-ionized ammonia), with sulfide concentrations measuring <O. l to 0.2 mg/L. See Table 2. 

Table 3 shows the effects oftest sediment exposures on survival and growth ofNeanthes. The test met the 
acceptability criterion (~90%) for control survival; mean survival in the control was 100%. The individual 
growth rate (dry wt) in the controls averaged 0.58 mg/day/worm. This meets the DMMP recommendation for a 
minimum growth rate of0.38 mg/day/wonn for Neanthes. The average initial weight of worms was 0.48 mg, 
which was slightly lower than the recommended range of0.5 - l.O mg. The reference sediments included in the 
study met the performance standard requirement that mortality in the reference sediment should be ::;20%; 
mortality in WWD-REF-150319 was 8.0%. The growth rate criterion was met for the reference sediment. 
According to DMMP criteria, the mean individual growth rate in the reference sediment should be ~80% ofthe 
mean individual growth rate in the control sediment. Control growth rate was 0.58 mg/day/worm. The growth 
rate in reference sediment WWD-REF-150319 was 0.65 mg/day/worm; corresponding to 112% of the control 
growth rate. Reference sediments also met the acceptability criterion in terms ofash-free growth rate. The 
control ash-free dry weight was 0.44 mg/day/worm, and reference sediment WWD-REF-150319 was 0.49 
mg/day/worm, representing 111% of the control growth rate. 

The test control acceptance and reference sediment performance criteria for survival were met, as was the 
growth criterion for the control sediment. Positive control performance was within the laboratory's acceptance 
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limits. The growth criterion for the reference sediment was met. It is concluded, therefore, that the test has 
developed acceptable data for use in making management decisions. 

Test sediment WWD 12-0-4-150206 was compared to the control sediment due to grain size considerations. All 
other test sediments were compared to the reference WWD-REF-1503 I9. None ofthe test sediments exhibited 
statistically significantly (a= 0.05) decreased individual growth rate and ash-free growth rate compared with 
reference sediment or negative control (Table 3). 

Interpretation was based on guidelines from the Dredged Material Evaluation and Disposal Procedures User 
Manual, December 2014. Ifthe mean individual growth rate ofa test sediment is <80% ofthe mean negative 
control growth rate, and <70% (dispersive) or <50% (nondispersive) ofthe mean reference sediment growth rate, 
and statistically different (a.= 0.05) from the reference sediment, it fails under the single-hit rule. None ofthe test 
sediments failed the single-hit criteria for dispersive or non-dispersive rules under these guidelines (Table 4). 

STUDY APPROVAL 

-·) 

&~~4~~ b/:; /15" 0.. ,;_,~ 1? -;;t.~ '-3-1!;
P{ojCC(Manager/ Study Director Date ' ~lity Assurance Un~ Date 

,. 

Date 
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Table 1. Summary of overlying water quality conditions during tests ofthe polychaete, Neanthes 
arenaceodentata, exposed to marine sediments. 

Parameter Mean±SD Minimum Maximum N 

Temperature (0 C) 20.0±0.2 l9.5 20.4 48 
pH 8.0 ± 0.1 7.8 8.6 48 
Salinity (%0) 28.9 ± 0.8 28.0 30.0 48 
Dissolved Oxygen (mg!L) 6.8 ± 0.3 6.1 7.3 48 
Dissolved Sulfide (mg!L) --­ <0.02 <0.02 12 
Total Ammonia-N (mg!L) --­ <0.1 2.5 18 
Un-ionized Ammonia (mg!L) --­ 0.005 0.095 18 

Table 2. Summary ofinterstitial water quality conditions during tests ofthe polychaete, Neanthes 
arenaceodentata, exposed to marine sediments. 

Parameter Mean±SD Minimwn Maximum N 

Salinity (%o) 28.8 ± 1.0 27.0 29.5 5 
pH 7.9 ± 0.2 7.5 8.1 5 
Dissolved Sulfide (mg!L) --­ <0.1 0.2 5 
Total Ammonia-N (mg!L) --­ 1.0 11.7 5 
Un-ionized Ammonia (mg!L) --­ 0.039 0.553 5 

Table 3. Means and standard deviations (n=5) of percent mortality; individual biomass and ash-free biomass; and 
individual growth rate and ash-free growth rate ofNeanthes arenaceodentata exposed for 20 days to marine sediments. 

Percent Individual Individual Individual Individual ash-
Sample description mortality biomass ash-free growth rate free growth rate 

(20-days) (mg) biomass (mg/day/wonn) (mg/day/worm) 
(mg) 

Control (NAS# 5250G) 0.0± 0.0 12.1±2.7 9.2 ± l.9 0.58 ± 0.14 0.44 ± 0.10 
WWD02-0-4-150205 (NAS# 5246G) 12.0 ± 17.9 15.6 ± 2.0 12.3 ± 1.2 0.75 ± 0.10 0.59 ± 0.06 
WWD02-4-8- I 50205 (NAS# 52450) 4.0± 8.9 15.0 ± 4.3 11.7 ± 4.3 0.73 ± 0.22 0.57 ± 0.22 
WWD05-0-4-150206 (NAS# 5231 G) 8.0 ± 11.0 14.3 ± 1.7 11.3 ± 1.3 0.69± 0.09 0.55 ± 0.06 
WWDl2-0-4-150206 (NAS# 52470)1 0.0 ± 0.0 14.8 ± 2.0 11.2 ± 1.5 0.72 ± 0.10 0.54± 0.07 
WWD-REF-150319 (NAS# 52300) 8.0 ± 11.0 13.4 ± 2.2 10.3 ± 1.5 0.65 ± 0.11 0.49± 0.07 

1 Compared to the control sediment per client request. 

*Growth rate was significantly lower than that in reference sediment (p<0.05). 

:Growth rate was significantly lower than that in control sediment (p<0.05). 
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Table 4. Single-hit criteria interpretation ofNeanthes juvenile infauna! growth test data. 

Individual Significantly Percent Percent Failure under I-hit Failure under I-hit 
ash-free different from of of dispersive rule? nondispersive rule? 

growth rate the reference reference negative (T/R <700/o) (T/R <500/o) 
SwnpJe descriotion (mg/day) at a= 0.059 value control 

Control 0.44±0.10 -­ -­ --­ -­ --· 
(NAS# 5250G) 

WWD02-0-4- I 50205 0.59 ± 0.06 No 120 134 No No 
(NAS# 5246G) 

WWD02-4-8- I 50205 0.57± 0.22 No 116 130 No No 
(NAS# 52450) 

WWD05-0-4- l 50206 0.55 ± 0.06 No 112 125 No No 
(NAS# 52310) 

WWD12-0-4-150206 0.54 ::!: 0.07 No1 110 123 No No 
(NAS# 52470)1 

WWD-REF-150319 0.49 ::!: 0.07 --­ --­ --­ --­ ... 
(NAS# 52300) 

If the mean individual growth rate ofa test sediment is <80% ofthe mean negative control growth rate, and <70% 
(dispersive) or <50% (nondispersive) of the mean reference sediment growth rate, and statistically different (a= 0.05) from 
the reference sediment, it fails under the single-hit rule. 
1 Compared to the control sediment. 
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NORTHWESTERN AQUA TIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

June 20. 1990 Rev. 4 (3-1--05) 


TEST PROTOCOL 

JUVENILE POLYCHAETE, NEANTHES ARENACEODENTATA, 
20-DA Y SOLID PHASE SEDIMENT BIOASSA Y 

I . INTRODUCTION 
I. I 	 Purpose of Study: The purpose of this study is to identify marine sediments that are toxic to a marine 

polychaete wonn. . 

1.2 	 Summary of Method: The 20-day static renewal test is perfonned using laboratory-cultured, 2-3 week 
post-emergence juvenile wonns purchased from a supplier. Test sediments are placed in the bottom of J. 
liter glass beakers used as test vessels which are then filled with clean seawater. Five replicate containers for 
each test sediment, reference sediment, and the control sediment, each containing 5 test organisms, are 
employed. During test setup, three subsamples of five wonns each are randomly selected to provide an 
estimate of initial biomass. During the exposure period, each chamber is provided with 40 mg offood on an 
every-other-day basis. Every third day, one-third of the seawater in each chamber is exchanged with fresh 
seawater. Survival and growth are the response criteria used. The mean and standard deviation for each 
treatment and test endpoint are given in the final report. Between-treatment statistical comparisons may be 
made, where each treatment is compared to the control and/or reference sediment. This protocol is based 
on PSEP (1995) guidelines, PSDDA (PSDDA 1989, U.S. ACOE et al. 2000) modifications, and SMS 
guidelines (WOOE 2003). 

2. 	 STUDY MANAGEMENT 
2.1 	 Sponsor's Name and Address: 

2 .2 Sponsor's Study Monitor: 

2.3 	 Name ofTesting Laboratory: 
Northwestern Aquatic Sciences 
3814 Yaquina Bay Road, P.O. Box 1437 
Newport, OR 97365. 

2.4 	 Test Location: Newport Laboratory 

2.5 	 Laboratory's Personnel to be Assigned to the Study: 
Project Manager!fechnical Director:------------ ­

Qual. Assurance Officer: 


----------------~ 
Aquatic Toxicologist: ---------------- - ­
Aquatic Toxicologist:----------------- ­

2.6 	 Proposed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for 
PSDDA or SMS) ofsample collection. Reference toxicant test to be run concurrently. 

2.7 	 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices 
(GLP) as defined in the EPA!fSCA Good Laboratory Practice regulations revised August 17, 1989 (40 
CFR Part 792). 
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3. 	 TEST MATERIAL 
The test materials are marine or estuarine sediments. The collected sediments are placed in a suitable container for 
shipping and storage. The preferred container is a solvent and acid cleaned I L glass jar fitted with a TFE-lined 
screw cap. The jars are filled completely so that there is no air space. At the laboratory, the samples may be stored 
at 4°C in the dark in the original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples 
under nitrogen for PSDDA or SMS) prior to testing. The negative control sediment is from a clean site. In 
addition, one or more reference sediments, clean sediments with physical characteristics similar to the test 
sediments, may also be employed. 

4. 	 TEST WATER 
Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped from Yaquina 
Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the laboratory. 
Filtration is accomplished using a sand filter followed by 5 µm, 1 µm, and 0.40µm cartridge filters. An alternative 
seawater supply ofsimilar quality may be used. 

5. 	 TEST ORGANISMS 
5. 1 	 Species: Neanthes arenaceodentata 

5.2 	 5.2. Source: Neanthes are obtained from laboratory cultures. California State University, Long Beach, 
Dept. ofBiology is a source for purchasing these worms. 

5.3 	 5.3. Laborato!)' Handling: Wonns are received from the supplier in plastic bags containing seawater and 
algae (Enteromorpha). Upon receipt, water quality data are taken on I or 2 bags and all bags with worms 
are then placed in holding aquaria containing seawater at 20 ± I °C, and the salinity is adjusted to 28 ± 2 ppt. 
Worms are generally maintained for 1-2 days prior to use in tests, but may be held longer if water changes 
are provided. Gentle aeration is supplied to the holding aquaria. During the holding period, organisms are 
fed ground TetraMarinee (approximately 0. I g per 200-300 worms) on an every-other-day basis. Ifthe food 
is not being consumed, feeding should be reduced. No water changes are required if holding time is less 
than 1 week. 

5.4 	 Age at Study Initiation: 2-3 week post-emergence juveniles (0.5-1.0 mg dry weight). 

6. 	 DESCRIPTION OF TEST SYSTEM 
6.1 	 Test Chambers and Environmental Control: Test chambers used in the toxicity test are I 000 ml glass 

beakers. The beakers are covered to minimize contamination and evaporation ofseawater or loss of volatile 
compounds. Test chambers are maintained at constant temperature by partial immersion in a 
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration is 
supplied through a glass pipet. The aeration rate should be 150 - 300 mUminute or approximately 100 
bubbles per minute). The test is performed under continuous illumination, using ambient laboratory lighting 
of low to moderate intensity. SMS may require UV light for PAR-contaminated intertidal sediments. 

6 .2 	 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPN600/4-90/027F. 
New glassware and test systems are soaked 15 minutes in tap water and scrubbed with detergent (or cleaned 
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, dilute (I 0%, V: V) 
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once 
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times more 
with deionized water. Test systems and chamber.; are rinsed again with dilution water just before use. 

7. 	 EXPERIMENTAL DESIGN AND TEST PROCEDURES 
7. I 	 Exoerimental Design: An experimental design is used consisting ofexposure oftest organisms to a number 

of test sediments, one or more reference sediments, and a control sediment. Each treatment consists of five 
replicate test chambers each containing 5 animals. An additional replicate containing 5 test organisms is 
used for daily water quality measurements. More replicates, with or without test organisms as appropriate, 
may be employed for periodic interstitial water quality measurements. Blind, random testing is used. 
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7.2 	 Preparation of Test Sediments: The interstitial salinity of the test, reference, and control sediments is 
measured. [f initial interstitial salinities are not ~O ppt, the interstitial salinities must be adjusted as 
specified in the PSEP (1995) protocols. 

Certain projects may require purging of excess ammonia from sediment interstitial water. PSDDA and 
SMS allow purging to be considered when interstitial total ammonia concentrations exceed specified limits. 
However, purging is allowed only by agency permission, so the decision to purge should be made by the 
client. Testing of purged sediments may require concurrent testing ofthe same sediments unpurged. 

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test 
sediment is mixed thoroughly using a non-contaminating implement, then an aliquot (175 ml) sufficient to 
make a 2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are removed 
from the sediment by gently tapping each beaker against the palm of the hand. Seawater at the test 
temperature and salinity is carefully added into the beaker to the 750 ml mark utilizing a water dispersal 
technique to avoid suspending the sediment. The beakers are then placed into the water bath or constant­
temperature room and covered with watchglasses. An air delivery pipet is inserted into each beaker under 
the watchglass. Overhead lights provide constant illumination. Water in the test beakers is aerated without 
disturbing the sediments. The test system is then allowed to temperature equilibrate overnight. 

7.3 	 Beginning the Test: More worms than are needed for the bioassay are transferred to a shallow glass dish 
containing seawater of the test salinity and temperature. Wonns are impartially distnbuted to a series of 
seawater-filled cups, each holding 5 worms. Enough cups for the test plus three additional cups are 
prepared. One container of 5 worms is randomly added to each replicate. Three of the cups containing 
wonns are randomly selected and set aside. Worms from these cups are used to estimate initial total 
biomass. To determine initial total biomass, worms from these three cups are quickly rinsed with deionized 
water, placed on a preweighed aluminum pan, dried at 50°C to a constant weight, and weighed to the nearest 
0.1 mg. 

Once worms are added to a replicate, the number ofanimals that do not burrow into the test sediment within 
one hour is recorded. Worms not burrowed are removed and replaced with healthy worms, unless the 
observer believes the failure to burrow is a response to toxic material. Following addition of wonns to the 
test chambers, additional water is added to achieve a final volume of950 ml. 

TetraMarine® is provided to each beaker (40 mg/beaker). The food is preweighed into plastic cups, wetted 
with bioassay test water, and rinsed into the test beakers. 

7.4 	 Effects Criteria: Effects criteria are l) survival after 20 days, 2) total biomass (dry weight), 3) average 
individual biomass (total biomass divided by the number of surviving worms), and 4) average individual 
growth rate. 

7.5 Test Conditions: Test containers are maintained at a constant 20 ± I °C. The test salinity is 28 ± 2 ppt. The 
dissolved oxygen concentration in each test container must be greater than 60% saturation (PSEP 1995) or 
4.0 mg/L (PSDDA) throughout the 20-day test. Each beaker is supplied with oil-free compressed air 
provided at a rate ofapproximately I 00 bubbles per minute through disposable glass pipettes. Each beaker 
is covered by a watchglass to minimize evaporation and the possibility of cross contamination between 
beakers. The test is conducted under constant illumination ofmoderate to low intensity. 

During the 20-day exposure, one-third of the seawater in each beaker is replaced every third day. Prior to 
seawater replacement, water quality measurements are detennined for one replicate test chamber for each 
test, reference, and control sediment. Water replacement is achieved by siphoning one-third of the volume 
of test water, then replacing it with fresh 28 ± 2 ppt test water that has been maintained at 20 ± I °C. Care 
should be taken not to disturb the sediments. 

7.6 Feeding: Animals are fed 40 mg TetraMarine~ per beaker on an every-other-day basis during the test. 
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7.7 	 Test Duration. Type and Frequency of Observations. and Methods: The duration of the sediment toxicity 
test is 20 days. The test chambers are observed daily to ensure that adequate aeration is provided and to 
note the general status of each chamber. The temperature of the environmental chamber should also be 
monitored daily. The type and frequency ofobservations to be made are swnmarized as follows: 

TYPE OF OBSERVATION TlMES OF OBSERVATION 
Biolo~ical Data 

Survival end oftest 
Biomass end oftest 

Phvsical and Chemical Data 
Sediment interstitial salinity at test beginning (bulk sediments) & end 
Salinity, dissolved oxygen, 

pH, and temperature ofoverlying water 
(one replicate only) 

day 0, day 20 and prior to partial replacement 
oftest water every third day 

Temperature in temperature beaker daily 
Ammonia and sulfides in 

overlying water (one replicate) 
at test beginning & end; for PSDDA and SMS, on 
dav 3 orior to seawater reolacement • 

Ammonia, sulfide, pH & salinity in 
interstitial water (optional) 

for PSDDA and SMS, ammonia, pH, & salinity in 
bulk sediments; additional measurements as 
requested by client 

Check air and li!!hts daily 

0 

PSEP (1995) recommends ammonia-N and sulfide monitoring prior to the first and second water renewals 
when initial monitoring reveals >0.7 mg!L un-ionized ammonia or >5.0 mg!L sulfides. 

Following the exposure period. worms from each chamber are removed from the test sediment by gently 
sieving the sediment through a 0.5 mm screen. Worms often are in their tubes and can be removed by gently 
prodding either end of the tube with a fine-point paintbrush. The number ofsurviving worms is recorded. 
Surviving worms are placed in a container of clean seawater until all chambers have been sieved. Then 
worms from each chamber are quickly rinsed with deionized water, placed on a pre-weighed aluminum pan, 
dried at 50°C to a constant weight, and weighed to the nearest 0.1 mg. 

Dissolved oxygen is measured directly in test bakers using a polarographic oxygen probe calibrated 
according to the manufacturer's recommendations. The pH is measured using a properly calibrated pH 
meter with scale divisions of 0.1 pH units. Temperature is measured using a calibrated mercury 
thermometer or a telethermometer. Salinity is measured using a refractometer. The method used for the 
measurement oftotal ammonia-Nin the overlying water and sediment porewater from sediment bioassays is 
based on the salicylate colorimetric method of Hach Chemical Co. and was adapted from Clin. Chim. Acta., 
14: 403 ( 1966). The method used for the measurement of dissolved sulfide in the overlying water and 
sediment porewater in marine sediment bioassays is the methylene blue colorimetric method based on SM 
4500-s2

• (Standard Methods 1995 [I 9111 edition]). Any observed changes in sediment color or the formation 
ofa sediment discontinuity layer is also recorded. 

7.8 	 Criteria ofTest Acceptance: For the test to be considered acceptable, mean mortality oforganisms in the 
control treatment at the end ofthe test should be SI 00/o 

7.9 	 Performance criteria: For PSDDA and SMS, control sediment should have mean mortality :5:!0% and target 
mean growth rate >0.72 mg/worm/day (failure ifgrowth rate <0.38 mg/worm/day). Initial weight ofwonns 
should be 0.5-1.0 mg (failure if <0.25 mg). Reference sediment should have mean mortality :5:20% and 
mean growth rate ~80% ofthe control sediment. 

7. 1O Reference Toxicant test: A routine reference toxicant test is run concurrently with each sediment test. This 
is normally a 96-hr test with cadmium chloride. PSDDA and SMS also require a water-only ammonia test 
when ammonia concentrations exceed specified limits. 
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8. 	 DATA ANALYSIS 
The mean and standard deviation are calculated for each endpoint employed (e.g. 20-day survival. 20-day total 
biomass. 20-day average individual biomass. and average individual growth rate) and for each treatment (i.e. test 
sediment). Between-treatment comparisons may be made using a Student's t-test, Wilcoxon's Two-Sample test, 
Mann-Whitney U test, or Rankit Analysis, where each treatment is compared to the control or the reference 
sediment. An arcsine-square root transformation of proportional data, and tests for nonnality and heterogeneity of 
variances, are performed prior to statistical comparisons. 

9. 	 REPORTING 
A report of the test results must include the following information: name and identification of the test; the 
investigator and laboratory; information on the test, reference, and control sediments including the initial and final 
interstitial salinities; information on the source of seawater used; detailed information about the test organisms 
including acclimation conditions; a description of the experimental design and test chambers and other test 
conditions including water quality; infonnation about any aeration that may have been required; definition of the 
effect criteria and other observations; unusual responses, if any, in the control treatment; 20-day survival in each 
exposure chamber and the mean and standard deviation for each treatment; initial total biomass (dry weight) for 
three groups of five wonns; 20-day total biomass (dry weight) in each exposure chamber and the mean and standard 
deviation for each treatment; 20-day average individual biomass (dry weight) in each exposure chamber and the 
mean and standard deviation for each treatment; average individual growth rate in each exposure chamber and the 
mean and standard deviation for each treatment; 96-hour LC50 with reference toxicant; a description of data 
analysis methods employed and docwnentation of statistical test results: any unusual infonnation about the test or 
deviations from procedures. 

10. 	 STUDY DESIGN ALTERATION 
Amendments made to the protocol must be approved by the sponsor and study director and should include a 
description of the change, the reason for the change, the date the change took effect, and the dated signatures of the 
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data. 

11. 	 REFERENCED PROCEDURES 
Johns, D.M., T.C. Ginn, and D.R. Reish. 1990. Protocol for juvenile Neanthes sediment bioassay. Prepared for U.S. 
Env. Prot. Agency, Region I 0 -Office of Puget Sound, Seattle, WA, I 7 pp. 

Puget Sound Dredged Disposal Analysis (PSDDA). 1989. Management plan report - unconfined open-water 
disposal of dredged material, Phase II - (north and south Puget Sound). Puget Sound Dredged Disposal Analysis, 
Anny Corps of Engineers, Seattle, WA. (and other modifications made through the PSDDA process and Sediment 
Management Annual Review Meetings). 

Puget Sound Estuary Program. I 995. Recommended guidelines for conducting laboratory bioassays on Puget 
Sound sediments. Prepared for U.S. Env. Prot. Agency, Region 10, Office ofPuget Sound, Seattle, WA, and Puget 
Sound Water Quality Authority, Olympia, WA. 

Snedecor, G.W. and W.G. Cochran. 1967. Statistical methods. Sixth Ed., The Iowa State Univ. Press. Ames, 
Iowa., 593 pp. 

U.S. Anny Corps of Engineers. Seattle District; U.S. EPA, Region 10; Washington Department of Natural 
Resources; Washington Department of Ecology. 2000. Dredged material evaluation and disposal procedures: a 
user's manual for the dredged disposal analysis (PSDDA) program. 

Washington State Department of Ecology. 2003. Sediment sampling and analysis plan appendix. Publication no. 
03-09-043, WDOE, Olympia, WA. 

Weber, C.I. (Ed.) 1991. Methods for measuring the acute toxicity of effluents to freshwater and marine organisms 
(fourth edition). EPA/600/4-90/027. 
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12. APPROVALS 

Name Date 

_ ____________ _ _ _ _ for NORTHWESTERN AQUATIC SCIENCES 
Name Date 
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RAW DATA 



RAW DATA DIVIDER PAGE 

Test No. 865-2 


TEST DESCRIPTION, MONITORING, AND RESULTS 

BENCHSHEETS 




------------------

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 4 
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST , ~e,~ \'~ 

i:-~.t:- . e/7 '\.. 
~ {'\<.; b~ 

Test No. 865-2 Client Anchor QEA Investigator '? ,,,. 

STUDY MANAGEMENT 
Client: ANCHOR QEA, LLC, 720 Olive Way, Suite 1900, Seattle. WA 98101 

Client's Study Monitor: __M_s_._C_in_d...,,.y_F_ie_l_d_s______________________ 

Testing Laboratory: Northwestern Aquatic Sciences 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: 


Proj. Man./Study Dir. (. , .J , l IZ I~ ::.A~ J?. 1 

QA Officer ~ L. K. Nemeth 


1. W ~r ~9~'"<a- i y- 2_. ---1~-F-:.l~.J.t,....,.;:£_,;O'i""--'212~.........----- ­
3. -,, @vow""' $ - 4. ~zr'°&;17.:l:i~1ys:c 
5. i:au.reo f?rai(; Z.,s, 6_. --------------- ­
1. 8. 

-----------------~ 

Study Schedule: 
Test Beginning: )-)1-1 r Test Ending: '-I - 20 - 1S 1! ".70 

TEST MATERIAL 
General description (see sample logbook/chain-of-custody for details): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt}: 

5231G 
WWDOS-0-4-150206 

2/6/2015 
3/23/2015 

1q.o 

5245G 
WWD02-4-8-150205 

2/5/2015 
3/23/2015 

1:915 

5246G 
WWD02-0-4-150205 

2/5/2015 
3/23/2015 

l."1,S:: 

5247G 
WWD12-0-4-150206 

2/6/2015 
3/23/2015 

2.Cf.o 

5230G 
WWD-REF-150319 

3/19/2015 
3/20/2015 

7..1.0 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt}: 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt}: 

Error codes: 1) correction of handwriting error 
2) written in wrong location; entry deleted 
3) wrong dale deleted, replaced with correct date 
4) error found in measurement: measurement repeated Page 1 of ~ 
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NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~~-

SEDIMENT DESCRIPTIONS·- SUPPLEMENTAL NOTES 

Sample 
No. Description 

5250G uAAi.t ~AIJ:l:> 

5230G C:. " 11\.11 I lul"."f' Lt t l " 

5231G 11..l Ar Y Mt l l'\w.. U ~A-&.lh 

5245G P,1 6.t' ll ..,..H 1 rv' ~,c- tl. u -..... LJ b 

5246G ~· ~ V •• \P:'( ..:;.r'1C'."k'U 
1 
MU[) 

5247G I> JID(l e_LHUJ. i:-1 &. ll= .'..u:.,-r ""Au1' . 1 . J A­ F .-v ' "footte1 1 F'"P AcJ..A..QIT"<;. 
f I , 

I 
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NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 
--------------------~ ----- ­

TEST WATER 
Source: Yaquina Bay, Oregon , sea water 
Date(s) of Collection: 3-1.s- 1s Salinity (ppt) Z.<s. o pH ~.o 
Treatments: filtered to ::;Q.45 um, salinity-adjusted with MilliQ deionized water, aerated 

TEST ORGANISMS 
Species: Neanthes arenaceodentata Date received: :? - 21- - 15" 

---=----=-----~-----,,.--,----- -----'-------­
Source: Agua tic Toxicology Support, Bremerton, WA 

Acclimation Data: 
Temp. pH Sal DO Feeding Water 

Date (deg.C) (ppt) (mg/L) amount description changes Comments 
:r :'.'./ -15 n.;. i. 2­ 2~-.0 ':I . -:;} -rE;;."f"'2A ,.\u,,.: "'fe_., 
-i,..2."f" -1 :" J..t._;, '=f 1.·-, '.2j'.o ":I. l ­ - -

'Jo- ~i-15 Ul . ~ <J'..:> :.!H.O "1 ,S­ "Tc&'f'l'(A ..t\A.:21~ II,.,,. .e,. 

'1- ; o -b J.v,f.­ "{.Fi 2.'t.O -:I. 1. - L{e:"7 

2' ·"7H ::5 'J..LJ .'5 ~-0 Z-::/.0 ::i. "Jo - -

Mean l'l CJ ':j , '11 '.l.C0-,0 ":? . ~ 
S.D. 15 V1 ·,;. o.t O,I 
(N) :r 5- 5"' 5 

Photoperiod during acclimation: 

TEST PROCEDURES AND CONDITIONS 
Test chambers: 1 L glass beakers covered with watchglasses 
Test volumes: 175 ml of test sediment; 950 ml total volume 
Replicates/treatment: (5) .:::> Organisms/treatment: (25) 2 s- ( s;/ ~e-l>) 
Test water changes: Every third day beginning with day 3 
Aeration: yes, at least 2 cm above sediment surface Beaker placement: Total randomization 
Feeding: every other day beginning with day zero Photoperiod: Constant light 
Test temperature (deg.C): 20 +/- 1 deg C Salinity: 28 +/- 2 ppt 

Additional replicates included for water quality purposes (indicate numbers of each that apply}: 

/ Water quality beaker (with test organisms; may also be day 20 sacrificial beaker) 

Day zero sacrificial beaker (no test organisms) 

---Day _____ sacrificial beaker(s) (with test organisms) 

Control Sediment: 
Source: Yaquina Bay, Oregon 
Date collected: ? - 2.S-- 15 Interstitial salinity: 
Sieved through ~-mm screen 
Storage: 4°C in the dark NAS# :S z.6'"0 <:r 

MISCELLANEOUS NOTES 
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Test No. 865-2 Client Anchor QEA Investigator 

Test conducted in (circle one): room 1 room 2 ~water bath other:______ 

Randomization chart: 

t1., (k' ~ ''­ I f I ~ "'\ J '"}_.,~ 1..:~- ;.:::> 

'V / 
\ ~ I ( 

I l..{ lf '1... c) "1..-') ~ l....'i 

I ~ 't t i/ 13 t \o 141 1....:'l...... -i.. < 2..8 

Randomization chart: 

~) ~ ld 

~v 1S"' 
~I ?L.f 

Randomization chart: 

Randomization chart: 

TEST SCHEDULE SUMMARY 

I I<Jl//' ; ~ "' ' ,<, ~~..,,, .,' s ,l, ~ ).,, ,,\'.' I \ \ ~' t(_ \s ,«~I\ :v ..i· ....., 1., • i'~ ;.. <'/ / 'I ~ (;'­

.)..; :::/ ) ~~,.., ·s.:~ ~ ·X .X d..' .)\ v.:\ ~....... J..'\ ~ ~\ $ ;r ~!:" .)!.

Date 
Day 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Feed x x x x x x x x x x 
RecordWQ x x x x x x x x 
Change water x x x x x x 
Overlyim1 NH4,S x NH-3 ' x 
Initials ..h (41 'fl" IYY"'11~ (,~). 14? 'Y ~ r f .:y \Y IV f71h w~ ...V) ... ~ ~ £,)\, "//.. ... .. .. .. ..... .. . .. .. •'" ... . . .. .. . . . .. .. . .. .. .. ~ ........... 
. . .. . .. . . ...... . . .. . .. . . .. . .. .. .. 

·. .. . .. . . . . .. .·· . .. .. .. . .. .·.· · '-'•• . .... '(. ....... ~ ......... ' .. 
. .. 

. . 
.. .. . 

.. . 

Porewater NH4, 
ppt, pH 

ppt 
only 

Initials (J.'.J '/ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Day o cJ 1""> r 11'5) ~/u, Temperature beaker: ~ o. 'i deg.C 

air okay? (if not, details in comments below) __Yf:..-.........5_ overlying ammonia sampled? _'-f~19->_ 
water change? (every third day}---­ {days 0,3,20) 

fed? (every second day) 

Beaker Temp. pH Sal. DO 
No. (deg.C) (oot) loom) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

•14 "Z.-0, J f .~ 'Z-t ,0 .7.:S 
15 
16 
17 

•1e -trl. '7,,r 8 , I 'l.,.8, 0 +-· l 
19 
20 
21 
22 
23 
24 

"25 "'7.-<l· '{ %.o -z,,J{. ~ (o ' C\ 
26 
27 
28 

"29 "1...-c:I ,) R' ,<"l...­ "7... g.o ?-.1 
•30 't,.D, :> Y.ri.. -z~ ,o 1,3 
*31 ......, _<{ f · I "7~. 0 f.. ( 

32 
33 
34 
35 
36 

s 
(mg/l) 

'ff.'-'7 

~o.ul 

< {). u L 

C C> G ;_ 

(.() ..() 2 
t..o.,CJ L 

No. not 
buried Comments 
0 

n 
D 
D 
0 
0 

LJ 

·~ 

0 
D 
0 
l.J 

'-' 

0 

e> 
D 

0 

u 
u 
D 
u 
0 

D 
0 

D 
0 
0 

0 

0 

0 
0 
0 
D 

0 
0 

0 

* Water quality beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator---­
DAILY RECORD SHEET 

Day I '1.I I /k()CPr) Temperature beaker: Z... D ~7 deg. C 

air okay? (if not. details in comments below) '1 ~) 
water change? (every third day) 

fed? (every second day) 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
<oot) 

DO 
(ppm) Comments 

14 
18 
25 
29 
30 
31 

·zo. oTemperature beaker: deg.C 

air okay? (if not, details in comments below) YD' 
water change? (every third day) 

fed? (every second day)_,..VttJ'_,_ 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
<oot) 

DO 
(oom) Comments 

14 
18 
25 
29 
30 
31 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Temperature beaker: 'Z.. tJ .J deg.C Day 2> 

air okay? (if not, details in comments below) overlying NH3 sampled (days 0:120)? \ 4 Y > 
water change? (every third day) 

fed? (every second day) 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
(ppm) Comments 

14 .-7_ 0, 0 f. {) --z. r. s-­ {,. :(-­

18 l q,. "l 9-. 0 -Z..'f , D r,.,, er 
25 "l. 0 '3 ?-. '1 ~&", 0 19 .1­
29 7-..a, O ~er 't. 'l. 0 b , :r 
30 "LO, ' S'1 c} "L3"l 0 ?,0 
31 'Z o, 1-. ~er ~t. , h,'5 

Day '-/ (L( M I (J)lff? Temperature beaker: _ __.YD"-"'--·._I_ deg.C 

air okay? (if not, details in comments below) Lt ~ 
water change? (every third day) 

fed? (every second day) lj 7';> 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
(com) Comments 

14 
18 
25 
29 
30 
31 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Day 5 1 I ~ I I 5) b)i Temperature beaker: 20. I deg.C 

air okay? (if not, details in comments below) ~e 7 
water change? (every third day) 

fed? (every second day) ___ 

Temp. pHBeaker DO 
No. 

Sal. 
(deo.C) (ppt) (ppm) Comments ,.. ... , 

-; 'lf. v 

,.._ 


14 u ·~ .~, . 

ID L ">~ ?18 ~ ·2 '1. v->. " - . .., . ~ • 15 ..-u 

. ­i) . L25 c...~ ~ 

29 A ~ 

I I · o {. ~ · 

30 

31 


'1..0 0
Day to ( l/ I G //-; ) l;; Temperature beaker: deg.C 

air okay? (if not, details in comments below) '/{ > 

water change? (every third day) "fb"":> 


fed? (every second day)(?S 


Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(cot) 

DO 
(ppm) Comments 

14 ( ( l er <g .G 1 g-·u f~ G 
18 1.Y. ~ i · 'l 1 t1.0 ';7. \ 

25 'l.0 .o '€· '?... " 'I·" <O. ~ 
29 /'i . is Sf. l 'Z. '{.u -; o 
30 1'7. '1 );-• '1. "Z- 'I) -v ·1 . (_ 
31 1. "· () '6' l 'Z if ..;_l 7 .u 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Day '=f ( Lj I t I I)) y;,.- Temperature beaker: -z._o, 0 deg.C 

air okay? (if not, details in comments below) YG< 

water change? (every third day) 


fed? (every second day) 


Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(DDt) 

DO 
(ppm) Comments 

14 
18 
25 
29 
30 
31 

Day i ( lf I ft If 0) ~ Temperature beaker: 1.0. l deg.C 

air okay? (if not, details in comments below) yf~ 
water change? (every third day) 

fed? (every second day) r G> 

Beaker 
No. 

Temp. 
(deQ.C) 

pH Sal. 
loot) 

DO 
(ppm) Comments 

14 
18 
25 
29 
30 
31 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Day 'i ( 4 I q JI 'f'"} -y- Temperature beaker: 7.. V, O deg.C 

air okay? (if not, details in comments below) veJ 

water change? (every third day) YC0' 


fed? {every second day) ____ 


Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
(ppm) Comments 

14 47_..P· CJ s. 'l.... 'Lf.~ h. '.} 
18 l q, "t 8. () -z_'f. 5 b~Pf 
25 '-" . 0 ,!, O -z..f, 0 h, "' 
29 I ql 'f -:r-. t:y 'Z.R. () fJJ:'I 
30 I 1,K ~1d '7.. 9. ') :1,~ 
31 I l:f , ...! ;:]...,tf -i..q, f /',.,~ 

Dav 10 <l.f 110 11))v r-- Temperature beaker: .....-Z... 0 •?...- deg.C 

air okay? (if not, details in comments below) vc;;:r 

water change? (every third day) 


--=-::- ­
fed? (every second day) yEf 

Beaker 
No. 

Temp. 
(deQ.C) 

pH Sal. 
(cot) 

DO 
(ppm) Comments 

14 
18 
25 
29 
30 
31 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

DAILY RECORD SHEET 
Day I\ ( l1 II ( /1( )~ Temperature beaker: "2,.;0 • \ deg.C 

air okay? (if not, details in comments below) '1 .,7 

water change? (every third day) 


fed? (every second day) 


Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
{ppm) Comments 

14 
18 
25 
29 
30 
31 

l q -°1Day l'Z.. ( 4 I ('l /{ .)) Y- Temperature beaker: _____deg.C 

air okay? (if not, details in comments below) YE~ 
water change? (every third day) J5i_ 

fed? (every second day)~ 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
(ppm) Comments 

14 I 'l, 9 ~., <"'?.. 9. r (.,, '\/ t.(l 
18 l 't, ? ~.o <. o. {) (.'} I 11 r,, I -

25 I 'l "1 12' I I --i-er. r I r,,, '<. 

29 r f .x />, 0 "VI. ) CI\ ti f 
30 I '1, ~ )~ 0 -z..1.1 ~/.<t -;, ( 
31 ''r .1' l(.. 0 "Z-q,( (}, .<: u. le: 

);-i _..I~ n..,r
-

Page _1\_of ~ S'"" 



---
---

----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client AnchorQEA Investigator 

DAILY RECORD SHEET 
Day I?J ( ~ I (s Ji0 ~ Temperature beaker: 'Z-0, ( deg.C 

air okay? (if not, details in comments below) Yf?S 
water change? (every third day) ­

fed? (every second day) 

Beaker 
No. 

Temp. 
{deg.C) 

pH Sal. 
loot) 

DO 
{oom) Comments 

14 
18 
25 
29 
30 
31 

Day rif ( YI r'f1f'S) V) Temperature beaker: ·7_ o. 5 deg.C 

air okay? (if not, details in comments below) '/g 

water change? {every third day) 


fed? (every second day) -y,..,,.~...,..s­

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
{ppt) 

DO 
(Dom) Comments 

14 
18 
25 
29 
30 
31 



----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client AnchorQEA Investigator 

DAILY RECORD SHEET 
Day IS ( Lf I I .5 I i-) ) !,/!. Temperature beaker: 7 0 - I deg.C 

air okay? (if not, details in comments below) 'I[?) 
water change? (every third day) '/Cc-< 

fed? (every second day) ­

Beaker 
No. 

Temp. 
(deQ.C} 

pH Sal. 
(ppt} 

DO 
(com} Comments 

14 -z c.2 7·~ 'Z fr .O ~ . "Z.. 
18 '2 0 . ; 7 .c; '1<:1. C> Ci, . 7 
25 -z o.1 7 .'1 "2 9 .;; ID. Lj 

29 ""Z O I 7.~ 'Z. ~ ·'> ~ c I 
30 14. ~ 7.'f ·z ~ .a (.., . 'l> 
31 "Z CJ. l 7· '1 £';r . O b \ 

Day l<o ( 1-f I I <o I I.;') ..~ Temperature beaker: 2 O · J deg.C 

air okay? (if not, details in comments below) It?> 
water change? {every third day) 

fed? (every second day)_\/,_&-.'>-­

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt} 

DO 
(oom) Comments 

14 
18 
25 
29 
30 
31 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client AnchorQEA Investigator 

DAILY RECORD SHEET 
Day i:f (if I /]115)'(/ Temperature beaker: "Z.O. L deg.C 

air okay? (if not. details in comments below) y· Es 
water change? (every third day) 

fed? (every second day) 

Beaker Temp. pH Sal. DO 
No. {deg.C} (ppt) (ppm) Comments 

14 
18 
25 
29 
30 
31 

Day 1-i c '1 ' ii 11n ~ Temperature beaker: _...Ll.....1'~-.......z1:.--_deg.C 


air okay? (if not, details in comments below) ~~2 

water change? (every third day) Lie~ 2 
fed? (every second day) '1 "'e-2 

Beaker 
No. 

Temp. 
(deg.C) 

pH Sal. 
(ppt) 

DO 
(ppm) Comments 

14 I "I· r ?-.Pf ~D-0 , ....~ 
18 I &t- S --­ : J..~ 'l/'IL7 /_,i, 
25 I 'l ·'l­ i1. I '2, If\..:? iA. :J. 
29 I 'f.,, r, ~ -0 ;..,A.f' Z~- t:; 

/,,,, " 30 1q,~ "J.,.°I ~ t<J&:J 

31 ('t ')(- if-o ';~ ,_ L{ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865·2 Client Anchor QEA 

DAILY RECORD SHEET 
Temperature beaker: 2.0, I deg.C 

air okay? (if not, details in comments below) '1 e ~ 
water change? (every third day} 

fed? (every second day} 

Beaker Temp. pH Sal. DO 
No. (deg.C) (ppt) (oom) Comments 

14 
18 
25 
29 
30 
31 

Day 2. i) ( lf I U I i )) r Temperature beaker: 7-.o . l deg.C 

air okay? (if not, details in comments below} yG"S overlying NH3 sampled (days 0,3,~? Y~.S 
water change? (every third day} 

fed? (every second day) 

Beaker 
No. 

Temp. 
(dea.C) 

pH Sal. 
Coot) 

DO 
(ppm} 

s 
(mg/L} Comments 

14 l °t , S? -;r-•., "'L &f, (J /,, _ ~ < () .()'L.. 

18 -r....o . (J '+- .°1 3 0 ,o fb::r .( () . o~ 

25 "'t.-0 . \ 01 \. "7.-- '1 . ~ {),.·-;:;­ < 0.0·2 

29 I q . C\ s-, 0 -?, 4' . s­ !,,. "I (. ".en.. 
30 1ct.11 g, 0 "'1.,-(/' s­ ~I t.. o. O"L 

31 '\.t7, I 11.0 L.. er,s:­ '··" ~ o. orz.. 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No 865-2 Client Anchor QEA Investigator 
~~~~~~~~~~~~~~~~~~ ~~~~-

DAY 20 TEST TERMINATION SHEET 

Beaker 
No. 

Interstitial No. of 
Salinity survivors Initial Comment 

Beaker Interstitial No. of 
No. Salinity survivors Initial Comment 

1 5" ye.-­

2 5 v.:.­
3 5' '~\. 
4 s 6~1. 

5 ~ y,,-­
6 ' ~ y_.....­
7 S" 6.}\. 

8 S" b !)\. 
9 'f v ­

10 ~ y....... 
11 4­ Y­
12 s y......­
13 . ~ i.)l 

-
14 ·z._q,s 

.. 
yr­

15 5" ~t 

16 4 '$ b~! '~• ~ -ao-1.-
Ci) 

17 s bl1.. 
- - - ·· -­ · -·-. 

18 '3 t?t () v-­
19 t:: 'y../ 

20 t; y......­
21 <.f y/ 
22 > v....­
23 5 ,b.)!. 

24 S" 'Jl 
25 '1 (},0 \.r" 
26 LJ 6l1.­

27 S" '~\, 
28 I-{ YY­
29 ~·r 

.. ­
y.­

30 'L.q,'(" I 
-

. : y....­
31 "2. q. r - ­

~ 
32 5" u:..-­
33 ~ )~-
34 5" ")}. 

35 5" b.\l­
36 5 "~1. 

* Water quality beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX:-NA4 

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 


Test No. 865-2 Client Anchor QEA Investigator 

ZERO-TIME WEIGHING DATA SHEET 


Ashed 
tare: Date 3 - 31-lS 

Standard Weights: 
Oven temp ( C.) 

10 mg: 1g.0o&1 

sso 
Drying time 

(hr.) "L Initials 
100mg: IQQ Ul9 

JJ<e 

Final: Date ""t-1- \S 
Standard Weights: 

Oven temp ( C.) 
10 mg: 

51 
!0.oO!.r 

Drying time 
(hr.) Z.'t Initials 3~ 

100mg: 1co.C\B 

Ashed 
Final: Date :J -:z .1'? 

Standard Weights: 
Oven temp ( C.) 55() 

10 mg: 1D.\ll>1­

Drying time 
(hr.) 2-. Initials 

100mg: \\J\>.o \ t'C! 

J"\?F-

Equip. used: Oven: 1Sl\JI~ f-1\ ~ '2. Balance: Sartorius M3P 

(Dry overnight at 50C for dry weight, then 2 hrs at 550C for ashed weight) 

Pan# 

Tare 
Ashed 

tare wt. (mg) 

I "f 'f. Lf ~ 

'2. I.fl. '03 

3 '43.~1 

Total 
wt. (mg) 

Lf<..."10 

'-+~ .\ ~ 

~.?'t 


Final 
Ashed total 

wt. (mg) 

J-f ~ . lP'-t 

lf'l.. ol­

'-t?. C\o 

#weighed 
 Comments 


S" 

5 

S' 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 

Test No. 865-2 Client AnchorQEA Investigator 

WEIGHING DATA SHEET 

Tare: Date o.f·'l·lS' 
Standard Weights: 

Oven temp ( C.) 55"0 
10mg: 10. ool'f 

Drying time (hr.) 
100mg: 

'2­

!Ob.QI l 
Initials ~ 

Final #1 : Date ::t·.Z..2.-15 
Standard Weights: 

Oven temp ( C.) 
10mg: 

~2..- Drying time (hr.) 
100mg: 

Lj Initials .::.y 

Final #2: Date -i '-1: -1; 
Standard Weights: 

Oven temp ( C.) 

10 mg: 
51.. Drying time (hr.) 

100mg: 
-z. Initials ,)l'ZF 

Final #3: Date ~-22-1s 
Standard Weights: 

Oven temp ( C.) 

10 mg: 
5~ Drying time (hr.) 

100mg: 
2i Initials J'cZF 

Ashed wt: Date '-1 -'l1 • \S 
Standard Weights: 

Oven temp ( C.) 
10 mg: 

~so Drying lime (hr.) 
100mg: 

'2.. Initials .1\'2.F" 

Equip. used: Oven: e>LO€ M t:t"-z.. ) f l ~ HE.~ 1Sc ICM\' lAL.. [FLE Fu~NPt<-E- Balance 

(Ory overnight at SOC [final #1), 1-2 hrs at 50C [finals #2 & #3), 2 hrs at 550C [ashed wt.]) 

Sartorius M3P 

Bkr. Pan Tare wt. Total drv wt. (m~ no. into pans Ashed 

# # (mg) 1 2 3 weighed -initials wt. (mg) Comments 

1 1 I 02. , (\0 I~5. 'i'-t 11.ii.t.'6'2. ;::; L.~ il'\, H 
2 2 /Ol.'i'f I'\\. 1-tlo IC\O ~ s- l.f?:i 12?.1t\ 
3 3 105. t"?> IV\ 2.l (~fl ~I s L f.J t l..Z, 'tO 

4 4 'Yi.~~ l 'Ol-, (ft\ I ~.:1r-i 5 Lf3 II~. \'O 
5 5 'lit. o1 \ lo'l. :t? ]~2. :l-0 5 L(3 ldO.C\i-t 
6 6 "IS ?:Z.. I 'Cb. lo~ I 9,o_ o:r 5 L13, \\ 1-, (.pO 

7 7 ')+. <oS I \o"f bC 11.i't.nP.. i:; l8 \I'+. ~s 

8 8 qs. 9.S I ~J.t. '\'l. ltr.U 31 S' L13 l\~. 01­
9 9 too, 10 \?~.~1. 1s~. Ul,., L( t.S lo&,(#S 

10 10 C\'l-.l\3 1-r1 40 IW -:r,9-. 5 0 llO '1'1 
11 11 b''\. 21.. t1-'"+. S1o 124-. I I L( l.'3 +Li .'l€> 
12 12 C\l. '+1­ llflo. 10 1'-{; {9? ~ Ul l olo,l.O 

13 13 10'2.. ?Ii­ IG\5. 05 l '\?.~_,11 s us \ 2.CO . ?lo 
14 14 : 

. -

15 15 \ol.. l°\ 15l-.S'.J. I 5tD, \'.'> 5 s L~ \\\o. OS 
16 16 '1~. \~ I i.fb CO\ 1% \"l '{ L.'B 102. .'\~ 
17 17 IC". 'l.r ''-'"' ~5 ''°'° ' ?"I 

l\o?.C\°?) s l.8 l\'t 20 
18 18 ' I " . ---­ . 

19 19 IOO,q2. I~"\ ql IR.._ s;i. lfM- 1M Llf 5 1-1!, ti~. ""!f-~ 

20 20 IOl. ":f-"l.. l~.3"\ 1-:U_ 11 1::f5.~ 5 l8 119-. 0\ 

21 21 '\it_ =iq l~l-; ?i~ l~l: II l'iit:. l"l 1.( L-.f3 103. o& 
22 22 105 12 19'.oi.+ I t;'A g'l. 1<;~ ~ 3 L'B 111-. 5l 
23 23 I 02., tl"t l~-=t. 3 \ t 15=t 12. 15~. ~(c 5 L8 114 If<\ 
24 24 (03, '\'a 11o=t. '\~ I lo"l. ~~ 5 t..~ I\'() Ol. 

- - - - -­ - -

25 25 - -­

26 26 'lC,'t'2.. i5L.\. ~1. i ?~. ~?> l/ LB IO't. lfa+ 
27 27 q'O ?>~ 1Li4~ ~-~ 14?1. T°i $" t..~ ICY\ O"l­

28 28 9* ll" 15?>. tD"l i ?'?.ll. L/ Lr) 1\1 ?>'2. 
29 29 ' - - . -

' 30 30 ·-­ -· 
' I -­ . ... -­ 1 

*Water quality beakers 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 

Test No. "a' e;, ~- z.. Client ____....... Investigator
A,;,,:..f-l.;;.,;C.:,....,tl..::O""'&=--_,.q~e""A....._________ 

WEIGHING DATA SHEET 


See page __!!_for information on drying times and temperatures, standard weights.etc. 


Bkr. Pan Tare wt. Total dry wt. (mg no. into pans Ashed 

# # (mg} 1 2 3 weighed -inillals wt. (mg) Comments 
-· 

'31 31 I I - . - -· ­ -­ -· 

32 32 '"1~. \S t(,,5, ~~ ' ,.. 
[ (,,~ ~lo s Lf> ll\. lol"...., . ~J 

33 33 G& loO 1~.'l.>f .- :. --_J ., 1':i-S.1-S 5 LB l l.O, 'l.t; 

34 34 I c~ 2.'0 I Mi bl. \)-l)t; ~ ~ Lt3 ll~.I? 

35 35 I 02. o·t- I\o'\. ~Co l foB.. la'2­ 5 L3 115. 't'l ­
36 36 10-+.~~ \laS. ~2. If,,4- 1-3 5 L'3 11 '0 L\ le 

*Water quahty beakers 

Page ....f!_ of "S" 
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Aquatic Toxicology Support 

1849 Charleston Beach Road West 


Bremerton, Washington 98312 

(360) 813-1202 


Order Summary 

Species: Neanthes arenaceodentata* IEmerge Date9_ / 
I I 

Number Shipped:Number Ordered: 

Da~Shipped: ~~G-~~~~~·l~f~~~~s_a_Iin_~CP_P_tj_ ~i~ :_30~~~~~~ 
*Smith 1964. CSU Long Beach strain. Feed upon arrival. 
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~!<R·~~_numwi·""" ~ 
llilTNO•~. ~ot~~ . 
FINAL rw PPT•in~~n ppl on dmy 20 
@~v.;;..u,,-orw.;,,,,;..r....,g~~iii diiy• 
!A~EYIT.•~.~ ofl_lll.!!,?l!day 20 (mgj 
WT COUNT•numbet ot_,,,.we.olled at IHI end 
Fl~L D_!!YW'i:~TARE Wr +~:~htDr~s 
__[8COY919d"" 4-y 20 (11)9) -­ - -
PSURV•I(, SUR\f•1D!!(§!JJl.Y!!N.rT_NO) _ 
PM;QRT• l(,MORT•10!J([INIT NO -SUR\/)'lNIT NO) 

a. 
ii! 
~ 

)( ~ ~ _J 

~ I a: "' ~ 3i 
z I ill ~ cj a: 

·rwr="rotat b;cimass:-F/NAL DRY wr-ri>. Re v.tr 
'Wr•averaoe inoivodual tioomass:TWTiW'r cou>ir 
•GR:inolVMlual growth rate•(WT-INiT 111'i)l20 -

- ..ASHED DRY WT: we19hl o! ashed pa n • weight of a&h.i<i 
.....'!'a terial recovered 21t test le~~a!10t1Jmg,_ _ . _ 

TAFDW =FINAL DRY WT · ASHED ORY WT= total asl>-lrea . - ­··-- . - ­ . - -
Ibiomass for given reptlcate (mg) 

L .. 
INITIAL WEIGHTS 

ash-free 
. "hn~ # ­ 1nd1vtdua1 ashed ·1nd1v1dlJal 

pan# 11arewn r•.,a1W1 iiar8 ­ ..>i9iioowt -wt 'ardw ·wt 
1'4«61 46 70/ 2 24 5 0 45 44 64 2 06 ().412 
2 . 41 93 ; 44 15'."2.33'.-. -5 · - 047' "ii02 2 14 0.428 
3. 43.67. 4B34 j 2 .6 7' 5~ 43 90 2 4 4 0 488 , 

!o!EANS . 2'41· ~ 2 21 o 443 
•AFOW=average 1ndov•dual ash-free 0 1omass=TAFOWIWT COUfir 
· AFDW"GR .; avOrage jn di'lidual growth ~ale on-ari_ a-sM fee-dry­we 1ght t>aii.1 
• , • (AFOW • INIT AFD\f'f)/20 _ . . - - . 

t ~ ~ 
Q.. > .. ~ 

CJ ~ 25 ~ a · ~ > ... 
:;c: ...J > ..J w 0 LJJ a:: a:: 
I ­ ::;! • CZ:~ ~ . :c :::> 0 ~ 
z . ;;: ij! ;;: 1­ l ~ I ~ ~ l ~ ~ 

CZ: ~ ! 
~ ~ ~ 

"" 
~ ~ 

~ 
I ­

i ~ ~ ~ ~ 
< 

~ 
! 
u. 
< 

1 ; ~500 Control 1 
2i 27 ·­ ·s 25cJG Control - 2 
3. ·1 .. -52SOG Control 3 

{ io. ;~ ~!OG ContnJI 4 
5 . 12 ' 52SOG Contn>I 5 
e i·:io- ;· s2s00 eontnil - - --­9 · iwc> 

5 1 5 184081 94-8111' 5-,---114751 100.0 I 0.0 89.4 ' 139 0870 4833 987-047 
5 ' 5' 14379i ii:li: ·5 · 10901: 100.oi----O.o· - ~54 : 
5: 5 ! 184~; 1029l>!~ UJllii -10o.oj ~ oo: e1 1( 
s. 5! 17038 ~-!3 . _ 5!1jQ~~L 1.Q!J.O! oo: 77 5: 
5 · 51145 85 87 47 51108.201 100 O' 0 0 48 2 1 

1000 ' 
-00 

5 

oo eos 
oo· 13.7' 
s 5 

12.1 
27 

5 

0 511 
014 

5 

5 j 29.5 ; . . --­ -;·--i--- -i ­ i 

91 ; 
12.4 : 
155i 
&8j'_ 

o43 ; 34 72 ..i,.94' ·o 33iMeon; 
oeoi 4H1 : 914; 0 4f - s :o .' 
o i 5 i 59.89i- 11.es:·­ 058' ri 
o~j ~.~5 !. i~l:-)-3( 

9.2 
1.9 

5 

044 
010 

5 

1:__ ~_ ;_ 52411G ..! WV(tl02.o-4:~ 1 
81 22 ; 52411G ' WWD02.(M.150205 2 

- 9 j 11 . 52411G : WW002#1502os - 3 
1ol 111 5240G "" WV.UOZ.(M-150205 4 
11 i 35 .. 5240G - WIND02.(M.1so2C)5 s 
1ff31 i 52411G ·: WW002--0-.t-150205 - ii ·w0 

5 · I 5118007' 9852i 51117 80 10001 00 8181 183: 0.78 1 02.471 12.481 
5 · :--3 i"f'S11si 1os12i- 3 im .57 -eoo' ·400· -535; · 11ai ----O.Sfi~o2i- 1ie1 i 
5 . • ~ : 12411 : 59.22 j--.4[' 78118 ecio- 20.0 s:4 -8 i ­ 131" o.eaiT7.13i 11.1ai 

-f ­ -t :::~i ~~~~f 11~·:n~ ­ ::{ -- ~J- --:!~'.-- ~l--g~;-~-~f~!:1 
si 29.5i .. . - ..... - ­ -· . . . - --.. -­ _,_ - - - -·­ - . . . 

oeo1 
..o.eei Me.n 
· u:sffsc 
o83i 
051 '. 

n: 

880 
17 9 

~: 

12 0 87 9 : 
179 141 ' s; s' 

158 
20 

5 

075 
0.10 

5 

123 
12 

5 

059 
0.08 

5 

13 38 52450 WWD02-4-8-150205 1
1.4'. ­ 8 " 5245G ' WWiii>2~150205--- 2'
fs! 15- =1'~45G ~j \vwcci:z4151p05 ·: · 3 
1e' 13 5245G WWD02~150205 4 
E '. . .!! . ~~59' :i ~#150205__ s 
181 211 5245G WWD02-4-B-15020s e 

. . 
IWQ 

51 51184.73 1104.!M I 511189111 100.0 1 001 59.8 . 12.0 1 0571 4577. 91S• 044 
si r s i 1&43t i 1111aa' 5 i ttil.07 " 100.o i 001 es4i ~i--o.e3i 48.24 i­ u5i­ o~: Me8n ;
S: . 5 j 15~(ii5 '. t02_w:- '1i 11e.05 _ j~~i=~L.§4--1i _11111'. -- ·o:sz j ~,l!C!! _~1!r. Q_~:-_s.c.' 
~. -+ 5 J_1_~~ .. 1_1>75" : 5! 128.!ieJ 1000. __!>9!_ ~1,3 ! 1!!_3: ~119 ! 8528~ .13.De! 0.83 n 
5__ _ .. 4 J183~j!J9_1!' ! 4j10885J 809'. . 200 '. _B34!_ _~_8!_ _1 .~J_74~1! 1870) 091 
5 2951 I ' I 

980 
B.9 

5 

4 0 70 9 
8.9 · 15.7 

5 5 

1501 
4 3 '. 

5 

073 
022 

5 

117 
43 

5 

0571 
0221 

5 

19 2t . 5231G WWD0!>0-4·150208 i 1 

~ -~ ::.~:~ ~n=i: ~-I 
22 -.... -m1G ~150208..­ 4 

~ ~r= ~:~~ ~:=-:= ~- ... 
.WO 

s 4! l~-1~:...!4"~! - ~I 103.oa:_!!Q o. 20 !!. 52oJ 13_0!__0)1~ ! 43.11 1 . 10.93J _Q.~ ! -
s. 5;1~?.· 3l![ 1~:!!!L ~!.llL~: _100. o. o,o, B3 .4 ! 12 !. ____Q,!1_1 •...!9"-3J! '...J~ ... .!l,~7J Mean._ 
5 5 184.BCI 111.181 51 111 97. 100.0 Oo: B8 7 13.3 0 &4 • 53.19 10.&4 : 0.51 I S.D ,
5; s: fa [ iciiei.88 ; ·­s :·1-i 11 1i i- i'oo o' oo; 81 a fe4' - 079;~1290· ­ 082 ' rii 

92 0 
11 oi 

5' 

ao: 6551 
11oi 107' 

14 3 
17 

5 

089' 
009' 

5 
sj , -4 !_1~@~! ...iO=•V. 4'. 1.~44i soo: 200: 635:~ 1s-:e: ::_JfTI'.~9 ;j!J :'..~123J: ·oeo '. · 
51 30.0 1 • 

si s'. 

113 
13 

5 

055 
008 

5 

~s: 2Q... j.. 5247G WWD124+~~- -

~!::~-~-~:t~ =~~~=~--;
28 1 2 . 5c47G WWD12.(M.150208 4 
29 j"3fi · s24 7G WWD12.(M.15020i! - 5 
30j'f8 ' --5247G­ .. wWo12.(M.-15o20e' - -5 iwo 

s : . _5JQli&L1!JUL . ~!. !!!l.!!1 f 
5 '. I - 5 !_1~11! 1051:1;_ ~UR.'"! ! 
5 . _5 J lli1!!;.JICl. D7:_ .~ !_1.Q!.I.~!_ 
5 5 1190.74 . 101.44 1 5 1123 791 
5 . sl 175 18 i- 81.eai-- s ·120.2s: 
si 300' • - -· ­ - i- i---­ ·· 

10001 
1oooi 
1ocici 
1000' 
100_0 · 

0.0 1 
ooi 
ca· 
oo· 
oo· 

73.91 14.Bi 0.711 5758T1152i 055
a3.ili - ·12.7i -·o:e; ; 4e.s1 i' e-:2er ·o-.w•M••n 
~1 l - 'ff:i !=::_o.&4 j 53.:iti'\-i'L~i ~0111 ! so 
59 3 . 17 e : 0.871 118.95 13.39 1 0 85, n 
n2i 15-:-v q-:;s1~-:-~ i=.tt:.11.i _.I[,_~: 

1000 
DO 

5 

00 740 
oo· 102 

5 5 

148; 
2oi 

5 ' 

072 
010 

5 

112 
15 

5 

05'4 
007 

5 

31 • 23 5230G WWO.REF-150319 1 
32: 28 5230G WWO.REF_-1SoJ19 2 . 
33. 17 52300' j' WWO.REF-1500111 3 
34 . -34 s23ciG . ~w:150,i19 4 
35: 18 52JoG Wwl>-REF-150319 ~ 5 
36' 14 ; 5230G -: WWl>-REF-15ci318 8 'we) 

5 i 5 1591181102091 511144111 100.0 1 O.Oi 5'48 11.0 o 052 4237. 0401·­ -­ -<-----, - .. . --·---­ -- .. - --·-­--­ -·-­ . . 
5 , __ ~: 1~,1L-~· ?1 . 4! 1 1_1 .~L -~'!!. ~o: ~~:-~~: __Q-7.!:_41 !1!1: 

847 . 
10 .45' 
835 

i233' 

050i"i.feeii;­
04l;i so : 
0.59· n 
052 

5 5; 185.831104.27 5' 119 201 100.0 1 0.0 1 81.7: 12.3 1 0 581 48 73 
5 ; s i11i5.aoi iilize' 5 · 12413: 1o0oi ocii -82.s:· -1e:s:-­ oeoi-81&1: 
S: _:: -•'. JieJI W1~ : .: • : 102 9Jl eoo; 200! 5f.oj 128i_ O.S! i43.2~ '. 
5 129.5 . . 

1081:.. 

1120 
11 D 

5 

a .o i ·a11; 
11.a · 123· 

5 : 5 

13.~ 

22 
5 

0.85 
0 11 

5 

10.3 
15 

5 

0.49 
0.07 

5 



Project Name: P865-2 Neanthes Growth Rate B 
Sample: x1~----....._,..... 

Samp ID: WWD02-0-4-150205 
ANas: S# 5246G .-· 

Replicates: 5 
Mean: 0.754 

SD: 0.1 
Tr Mean: 0.754 

Trans SD: 0.1 

Shapiro-Wilk Results: Levene's Results: Test Results: 

Residual Mean: 0 Test Residual Mean: 0.083 Statistic: Student's t 
Residual SD: 0.068 Test Residual SD: 0.036 Balanced Design: Yes 

SS: 0.088 Ref. Residual Mean: 0.087 Transformation: No Transfonnalion 
K: 5 Ref. Residual SD: 0.05 
b: 0.287 Deg. or Freedom: 8 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >= x2 

Calculated Value: 0.9364 Calculated Value: 0.145 Alternate: x1 < x2 
Critical Value: <= 0.842 Critical Value: >= 1.860 

Nonnally Variances ~rees of Freedom· 8 
Distributed: Yes Homogeneous: Yes @<perimental Alpha Level: 0.05 ~ 

Calcu1atea Value; -1,6296 
Override Option: N/A Critical Value: >= 1.860 

CAccept Null Hypothesis: Yes) 

Power: 
Min. Difference for Power: 

RefSamp: 
Ref ID: 

Alias: 
Replicates: 5 

Mean: 0.646 
SD: 0.11 

Tr Mean: 0.646 
Trans SD: 0.11 

I 

Trans. Levene's Levene's Mann­

/,Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Rankils Residuals 

1 0.79 0.79 0.52 0.52 0.036 0.126 -0.126 
2 0.87 0.87 0.71 0.71 0.116 0.064 -0.114 
3 0.66 0.66 0.59 0.59 0.094 0.056 -0.094 
4 0.81 0.81 0.8 0.8 0.056 0.154 -0.056 
5 0.64 0.64 0.61 0.61 0.114 0.036 -0.036 
6 0.036 
7 0.056 
8 0.064 
9 0.116 
10 0.154 

Average individual growth rate (dry wt) in test sediment WWD02-0-4-150205 is not significantly 

less than that in the reference sediment (WWD-REF-150319) at a=0.05. 
- '-ll 



Project Name: P865-2 Neanthes Growth RatE) 

Shapiro-Wilk Results: 

Residual Mean: 0 
Residual SD: 0.112 

SS: 0.237 
K: 5 
b: 0.473 

Alpha Level: 0.05 
Calculated Value: 0.9406 

Critical Value: <=0.842 

Normally 
Distributed: Yes 

Override Option: N/A 

Levene's Results: 

Test Residual Mean: 0.183 
Test Residual SD: 0.073 

Ref. Residual Mean: 0.087 
Ref. Residual SD: 0.05 
Deg. of Freedom: 8 

Alpha Level: 0.1 
Calculated Value: 2.4148 

Critical Value: >= 1.860 

Variances 
Homogeneous: No 

Test Results: 

Statistic: Approximate t 
Balanced Design: Yes 

Transformation: No Transformation 

Experimental Hypothesis 
Null: x1 >= x2 

Alternate: x1 < x2 

Degrees of Freedom: 6 
€£.erimental Alpha Level: 0.05__ 

Calculated Value: -0.7342 
lue: >= 1.943 

ccept Null Hypothesis: Yes 

Power: 
Min. Difference for Power: 

Trans. Levene's Levene's Mann-
Replicate Test Trans. Reference Reference Test Reference Whitney 
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals 

1 0.57 0.57 0.52 0.52 0.156 0.126 -0.206 
2 0.63 0.63 0.71 0.71 0.096 0.064 -0.156 
3 0.52 0.52 0.59 0.59 0.206 0.056 -0.126 
4 0.89 0.89 0.8 0.8 0.164 0.154 -0.096 
5 1.02 1.02 0.61 0.61 0.294 0.036 -0.056 
6 -0.036 
7 0.064 
a 0.154 
9 0.164 
10 0.294 

Average individual growth rate (dry wt) in test sediment WWD02-4-8-150205 is not significantly 

less than that in the reference sediment (WWD-REF-150319) at a=0.05. _ ~~ l 

Sample: 

Samp ID: 


Alias: 


Replicates: 5 

Mean: 0.726 
SD: 0.218 

Tr Mean: 0.726 
Trans SD: 0.218 

RefSamp: 

Ref ID: 
Alias: 

Replicates: 

D-REF-150319 

Mean: 0.646 
SD: 0.11 

Tr Mean: 0.646 
Trans SD: 0.11 



Project Name: P865-2 Neanthes Growth Rat9 

XL.------- -.. 
WWDOS-0-4-150206 , 

A has. NAS# 5231G 
Replicates: 5 

Mean: 0.688 

SD: 0.085 


Tr Mean: 0.688 

Trans SD: 0.085 


Ref Samp. 
Ref ID: 

Alias: 
Replicates: 

D-REF-150319 

Mean: 0.646 
SD: 0.11 

Tr Mean: 0.646 
Trans SD: 0.11 

Shapiro-Wilk Results: 

Residual Mean: 0 

K: 5 
b: 0.265 

Alpha Level: 0.05 
Calculated Value: 0.9125 

Critical Value: <= 0.642 

Levene's Results: 

Residual SD: 0.064 

SS: 0.077 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

0.074 
0.021 
0.067 
0.05 
B 

0.1 
0.5576 
>• 1.860 

Normally 
Distributed: Yes 

Variances 
Homogeneous: Yes 

Override Option: N/A 

Test Results: 

Statistic: Student's t 
Balanced Design: Yes 

Transformation: No Transformation 

Experimental Hypothesis 
Null: x1 >= x2 

Alternate: x1 < x2 

__r;>egrees of Fr~dom: ~-­
€£e rimental Alpha Level: 0.05_) 

Calculated Value: -0.6769 
I · >= 1.860 

Accept Null Hypothesis: Yes 

Power. 
Min. Difference for Power. 

Trans. Levene's Levene's Mann-

Replicate Test Trans. Reference Reference Test Reference Whitney 

Number Data Test Data Data Data Residuals Residuals Ranks Rank its 


1 0.63 0.63 0.52 0.52 0.056 0.126 
2 0.61 0.61 0.71 0.71 0.076 0.064 
3 0.64 0.64 0.59 0.59 0.048 0.056 -0.058 
4 0.79 0.79 0.8 0.8 0.102 0.154 -0.056 
5 0.77 0.77 0.61 0.61 0.082 0.036 -0.048 
6 -0.036 
7 0.064 
B 0.082 
9 0.102 
10 0.154 

Average individual growth rate (dry wt) in test sediment WWDOS-0-4-150206 is not significantly 

less than that in the reference sediment (WWD-REF-150319) at a=0.05. _ 6~ \. 



Project Name: P865-2 Neanthes Growth Ra~ 
Sample; x1 

Samp ID: 012-0-4-1502~ 

Alias: S# 5247G 
Replicates: 5 

Mean: 0.716 

SD: 0.102 


Tr Mean: 0.716 

Trans SD: 0.102 


Ref Samp: 
Ref ID: 

Alias: 
Replicates: 

Mean: 0.582 
SD: 0.136 

Tr Mean: 0.582 
Trans SD: 0.136 

x2 

5 

Shapiro-Wilk Results: Levene's Results: 	 Test Results: 

Residual Mean: 0 Test Residual Mean: 0.075 Statistic: Student's t 
Residual SD: 0.078 Test Residual SD: 0.058 Balanced Design: Yes 

SS: 0.116 Ref. Residual Mean: 0.11 Transformation: No Transformation 
K: 	 5 Ref. Residual SD: 0.06 
b: 	 0.33 Deg. of Freedom: B 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >= x2 

Calculated Value: 	 0.9397 Calculated Value: 0.9216 Alternate: x1 < x2 
Critical Value: <= 0.842 Critical Value: >= 1.860 

Normally Variances D es of Freedom: 8 
Distributed: Yes Homogeneous: Yes xperimental Alpha Level: Qi)5'\ 

Calculated Value: -'f.nSS 
Override Option: N/A 

Power: 
Min. Difference for Power: 

Replicate Test Trans. 
Number Data Test Data 

1 0.71 0.71 

2 0.61 0.61 

3 0.64 0.64 

4 0.87 0.87 

5 0.75 0.75 

6 
7 
B 
9 

10 

Trans. Levene's 
Reference Reference Test 

Data Data Residuals 
0.67 0.67 0.006 
0.43 0.43 0.106 
0.6 0.6 0.076 
0.75 0.75 0.154 
0.46 0.46 0.034 

Leven e's 
Reference 
Residuals 

0.088 
0.152 
0.018 
0.168 
0.122 

Mann-
Whitney 
Ranks 

~J1 

Average individual growth rate (dry wt) in test sediment WWD12-0-4-150206 is not significantly 

less than that in the control sediment at a=0.05. _ 

Shipiro­
Wilk 

Residuals 
-0.152 
-0.122 
-0.106 
-0.076 
-0.006 
0.018 
0.034 
0.088 
0.154 
0.168 

PAC-£ 2 s oF --I'S 



Project Name: P865-2 Neanthes Growth Rat~ 
Sample: 


Samp ID: 

Alias: 


Replicates: 5 
Mean: 0.594 


SD: 0.058 

Tr Mean: 0.594 


Trans SD: 0.058 


RefSamp: 
Ref ID: 

Alias. 
Replicates: 

Mean: 0.492 
SD: 0.072 

Tr Mean: 0.492 
Trans SD: 0.072 

Shapiro-Wilk Results: 

Residual Mean: 0 
Residual SD: 0.042 

SS: 0.034 
K: 5 
b: 0.182 

Alpha Level: 0.05 
Calculated Value: 0.9694 

Critical Value: <: 0.842 

Normally 
Distributed: Yes 

Override Option: N/A 

Replicate Test Trans. 
Number Data Test Data 

1 0.6 0.6 
2 0.66 0.66 
3 0.57 0.57 
4 0.63 0.63 
5 0.51 0.51 
6 
7 
8 
9 
10 

Levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residua! SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Variances 
Homogeneous: 

Trans. 
Reference Reference 

Data Data 
0.4 0.4 
0.5 0.5 
0.45 0.45 
0.59 0.59 
0.52 0.52 

0.043 
0.032 
0.054 
0.04 
8 

0.1 
0.4582 
>z 1.860 

Yes 

Levene's 

Test 


Residuals 

0.006 
0.066 
0.024 
0.036 
0.084 

Test Results: 

Statistic: Student's I 
Balanced Design: Yes 

Transformation: No Transformation 

Experimental Hypothesis 
Null: x1 >: x2 

Alternate: x1 < x2 

De rees of Freedom. 8 
xperimental Alpha Level: 0.05 ) 

Calculated Value· -2.4739 

Levene's 
Reference 
Residuals 

0.092 
0.008 
0.042 
0.098 
0.028 

Power: 
Min. Difference for Power: 

Mann-
Whitney 
Ranks Residuals 

-0.092 
-0.084 
-0.042 
-0.024 
0.006 
0.008 
0.028 
0.036 
0.066 
0.098 

Average individual growth rate (AFDW) in test sediment WWD02-0-4-150205 is not significantly 

less than that in the reference sediment (WWD-REF-150319) at a=0.05. _ ~jl 



Project Name: P865-2 Neanthes Growth Rat@ 

002-4-8-150205 
Sample: 


SamplD: 

Alias: 


Replicates: 5 
Mean: 0.566 

SD: 0.212 
Tr Mean: 0.566 

Trans SD: 0.212 

RefSamp: 
Ref ID: 

/Alias: 
Replicates: 

Mean: 0.492 
SD: 0.072 

Tr Mean: 0.492 
Trans SD: 0.072 

Shapiro-Wilk Results: 

Residual Mean: 0 
Residual SD: 0.103 

SS: 0.201 
K: 5 
b: 0.425 

Alpha level: 0.05 
Calculated Value: 0.8987 

Critical Value: <= 0.842 

Normally 
Distributed: Yes 

Override Option: NIA 

levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Variances 
Homogeneous: 

0.163 
0.109 
0.054 
0.04 
8 

0.1 
2.1158 
>= 1.860 

No 

Test Results: 

Statistic: Approximate t 
Balanced Design: Yes 

Transformation: No Transformation 

Experimental Hypothesis 
Null: x1 >= x2 

Alternate: x1 < x2 

5 
O.~ 

---'----.....,..,......,.,.~.T"T::.,..--,---.,_o;:.-:.131a 

>= 2.015 
ccept Null Hypothesis: Yes 

Power: 
Min. Difference for Power: 

Trans. Levene's Levene's Mann-
Replicate Test Trans. Reference Reference Test Reference Whitney 
Number Data Test Data Data Data Residuals Residuals Ranks 

1 0.44 0.44 0.4 0.4 0.126 0.092 

2 0.46 0.46 0.5 0.5 0.106 0.008 -0.126 

3 0.39 0.39 0.45 0.45 0.176 0.042 -0.106 

4 0.63 0.63 0.59 0.59 0.064 0.098 -0.092 

5 0.91 0.91 0.52 0.52 0.344 0.028 -0.042 

6 0.008 
7 0.028 

8 0.064 

9 0.098 

10 0.344 

Average individual growth rate (AFDW) in test sediment WWD02-4-8-150205 is not significantly 

less than that in the reference sediment (WWD-REF-150319) at a=0.05. -~[ 



Project Name: P865-2 Neanthes Growth Rat~ 
Sample: 


Samp 10· 

Alias: 


Replicates: 5 
Mean: 0.544 

SD: 0.063 
Tr Mean: 0.544 

Trans SD: 0.063 

Ref Sarnp: x 
Ref ID: WWD-REF-150319 

Alias: S# 5230G 
Replicates: 5 

Mean: 0.492 

SD: 0.072 


TrMean: 0.492 

Trans SD: 0.072 


Shapiro-Wilk Results: Levene's Results: Test Results: 

Residual Mean: 
Residual SD: 

SS: 
K: 
b: 

Alpha Level: 
Calculated Value: 

Critical Value: 

0 
0.044 
0.037 
5 
0.188 

0.05 
0.963 
<= 0.842 

Test Residual Mean: 0.053 
Test Residual SD: 0.023 

Ref. Residual Mean: 0.054 
Ref. Residual SD: 0.04 
Deg. of Freedom: 8 

Alpha Level: 0.1 
Calculated Value: 0.0388 

Critical Value: >= 1.860 

Statistic: Student's t 
Balanced Design: Yes 

Transform a ti on: No Transformation 

Experimental Hypothesis 
Null: x1 >= x2 

Alternate: x1 < x2 

Normally 
Distributed: 

Override Option: 

Yes 

N/A 

Variances 
Homogeneous: Yes (gxperimental Alpha Leve!__Q~ 

Calculated Value: -1.2123 
Critical Value: >= 1.860 

(Accept Null Hypothesis: Yes J 
Power: 

Min. Difference for Power: 

J 

Trans. Leven e's Levene's Mann­ hShipiro-

Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals 

1 0.52 0.52 0.4 0.4 0.024 0.092 -0.092 

2 0.47 0.47 0.5 0.5 0.074 0.008 -0.074 

3 0.51 0.51 0.45 0.45 0.034 0.042 -0.042 
4 0.62 0.62 0.59 0.59 0.076 0.098 -0.034 

5 0.6 0.6 0.52 0.52 0.056 0.028 -0.024 

6 0.008 

7 0.028 

8 0.056 

9 0.076 

10 0.098 

Average individual growth rate (AFDW} in test sediment WWD05-0-4-150206 is not significantly 

less than that in the reference sediment (WWD-REF-150319} at a.=0.05. _ {...) 1 



Project Name: p555.2 Neanthes Growth Rats 

Ref Samp: x2Sample: 
Samp ID: 

Alias: 
Replicates: 

Mean: 0.536 
SD: 0.076 

Tr Mean: 0.536 
Trans SD: 0.076 

Ref ID: ontrol 

Alias: 
NAS~~ 

Replicates: 5 
Mean: 0.436 

SD: 0.097 
Tr Mean: 0.436 

Trans SD: 0.097 

Shapiro-Wilk Results: Levene's Results: 	 Test Results: 

Residual Mean: 0 Test Residual Mean: 0.051 Statistic: Student's t 
Residual SD: 0.056 Test Residual SD: 0.05 Balanced Design: Yes 

SS: 0.061 Ref. Residual Mean: 0.071 Transformation: No Transformation 
K: 	 5 Ref. Residual SD: 0.055 
b: 	 0.239 Deg. of Freedom: 8 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >= x2 

Calculated Value: 	 0.9411 Calculated Value: 0.6005 Alternate: X1 < x2 
Critical Value: <= 0.842 Critical Value: >= 1.860 

Normally Variances De rees of Fre 
Distributed: Yes Homogeneous: Yes Experim_:~Ai'_ha Level:~~ 

Calculated Value: -1.8161 
Override Option: NIA 

Power: 
Min. Difference for Power: 

c·· 

Trans. Levene's Leven e's Mann-
Replicate Test Trans. Reference Reference Test Reference Whitney 
Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 0.55 0.55 0.47 0.47 0.014 0.034 --0.106 
2 0.44 0.44 0.33 0.33 0.096 0.106 --0.096 
3 0.51 0.51 0.43 0.43 0.026 0.006 --0.066 
4 0.65 0.65 0.58 0.58 0.114 0.144 -0.026 
5 0.53 0.53 0.37 0.37 0.006 0.066 --0.006 
6 --0.006 
7 0.014 
B 0.034 
9 0.114 

10 0.144 

Average individual growth rate (AFDW} in test sediment WWD12~0-4~150206 is not significantly 

less than that in the control sediment at a=0.05. 
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Data 
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lnlerstrual 
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14 5230G WWO.REF 1sroi9 
11 52HG WW012-0-4-150i06 
25 5231G WW00~0-4 -150206 
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18 5247G WWo12.o+is62os 
2s s2J1G wwooS.0-1 -150200 
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3i: 52480 : ~2.0;4_ 150205 
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SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
saifoylate 1\1e~hod (SOP #5492) 

Bll!!!! 
Sample 

·description 

Blank 

Dilution 
factor ·oosss 

NH3-N 
·(mg/L) pH 

Salinity ~ 

{PptY I y = 0.1 193x 
R' =0.9492 

Slanclsdtur"' 

1.0 mg/L NH3·N Std. 0.145 1.00 
·3.0 mg/L NH3~N Std. 0.413 3.00 ""' 
"6.o mgiL NH3-N Std. 0.840 6.00 . - -. . '""' 
16 ~ 0 m~/L NH3-N Std. 1.100 10.00 . ! .... 
3.0 mg/L spike 0.449 3.71 
3.0 _mQK. spl~e dupl. 0.444 3.67' 

-·· . 

5.o _m_g!L 2n~ -~ource 0.750 6.20 .. 
- ­ ! 

1 5230G 5 0.189 7.81 
2 5231G 5 0.077 3.1a· · 

3 
4 

5245G 
5246G 

5 
5 

0.283 
0.090 

11 .70 I 
-­' I 
3.!_2 . J 

5 5247G 5 0.025 1.03 
6 
7 
8 I. 
9 

10 
11 
12 
13 
14 . 

~ 
8 .... 

"""' .... 

ooo HO 4(1) ea; 100 tOOO i200 

Rep_o!!_in~ li!llit (mg/l) = 0.50 

· ; Recovery (%) ; 123.1 
]Pr~ision ·(f3.PD) = 1.12 
_2n_d S()Ur~ (%) = 124.6" 

' ' 
Sample volume (ml) : 0.10 

·rn1"lition factor · 5 
' ~--~~- -___·_ 1-_ ----­

15 ' :Sample Set Description: 
16 · Test No~ P865 .. 
17 Test Day: 

;- · ---,-­
16 ! , ~pec1e_s: 
19 I 1 I 

20 ·I ! sample type (check) 
21 · X -Bulk Sediment Porewaters 
22 Test Beaker Porewaters 
23 Overlying Water 

I24 J . 
25 
26 
27 
28 
29 
30 
31 . 
32 
33 
34 · : ..Analyst: RSC/JB 
35 '. Oat~ ~nalysed: 3/24/2015
j6 

P865 Bulk Sediment NH3 Page 3i of &.IS 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 

Satfoylate Me~hod (SOP #5492) 


Result. 
Sample Dilution NH3-N Salinity ,..---------------~ 

· de-scrlption factor ·oosss :(mg/L) · pH ·(ppfj · I S.,...dtww 

Blank 
'"" '1 ·amg/L NH3-N Std. D. 11.f(;" 1.00 


.3.o mgtl Ni·fa-N Std. ~At3 3.00 
 'ooc 

6.o mgiL NH3-·N Std. o.S~O 6.00 

·10.6 m97L NH3=-r'fsfd. I~ iOo 10.00 . I 

.... 

: l ~ ..., 

.3 ~q ~Q/L ~plke d. yvr 


.3.Q m_gj!:_ spike_dup!. (),If l./'I 


d.150 
1 5230G 1 O . IB~ .7.) ;;._7,0 . 
2 5231G 1 ~,077 -7. g ;,Q_'( , If.. 
3 5245G 1 a.'J3J t I :.l.9"...> . 

8 

""" 
.,.. 

ODO ,.., 
"" __.. tDO 10CO UCID 

;C/.10 i l~·Sj ....._--~---, ____.....4 5246G 1 (),() 10 
5 5247G 1 ().OBS"" 1.<J.0 '. :J..1.rJ i l : . . .1 

6 . : _ : Repc:>r:f:in~ li~i~ (mg/~) = , 0.10 

7 

8 _ '. Recovery(%)~ #VALUE! 

9 I Precision (RPO) = #VALUE! 


10 
j 
I 

- -ind source (o/~r= #VALUE! 
··- -·- - ·1 - ­

11 
12 Sample volume (ml): 0.50 
13 ' ;i5iiutiar1 factor · · 1' .. ··- ­
14 I I 
15 :sample set Description: 

· · !Test-Na.: Pass · ·16 .l ., : - - - -- ­
17 : 1 ::fest ~ay. 
18 _ :Spec!es: 
19 I 

20 ~ :sample Type (c_hec=k) · 
21 X Bulk Sediment Porewaters 
22 ·=rest Beaker Porewiters 

·------ ­
23 Overlyin_g Wa~er 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 ~ 
34 RSC/JB j°5. 

3/24/201535 

P865 Bulk Sediment NH3 Page of ../5 3-1-05'2 
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--

SOP No. 5552 Northwestern Aquatic Sciences 

Dissolve~ S!!_lf~~ in '!Vat~r: ~~m-~utatio~ ~orksheet 
Methylene 81.u~ Method (~OP #5550) 

S~ndll.rd~_aticm 1 2 3 


.ul PA9. titrant_!_mJ?l~Y!!E: 112 112 108 

Wor1<ing Std. Cone. (mg/L): 1.42933 
 -1 --­ y = 0.5274-c.n·Result R• = 0.9991 

~mple Dilution Sulfide I "''' · descripti.ori ·factor ·oos64 (mg/l ) ,,.. 

Blank 
 .... 
.~-il ml W~r'S!_n_g S~lfid~ S!d. 0.161 0.29 I 


! OIOC 
I
2.0 ml working sulfide std. 0.300 0.57 

: 3.o m_LY¥E!:.k!~ ~~Tfid~ ~td. 0.460 0.86 
4.0 ml working sulfide std . 0.599 1.14 i 

:~-=~ ~!=: ~c:>rkini] sulfid~ _s~d . 0.751 1.43 1 


:3.0 ml spike 0.451 0.86 

~ 3.6 ·rr;1::_~pike -ciup_!: 0.450 0.85 
- ·- ­

1 5230G 5 0.025 
I 


o.~;~
2 5231G 5 0.021 0.20 

-ND ­3 5245G 5 0.005 
4 5246G 5 0.010 No: 
5 5247G 5 0.000 ND 
6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


i 

e """' .... 

""" .... 
......, ... ... ... ... ... ,., -''" '"' 

--·- --- ­ +-~ 
I 


:Re~rt~~ _limit_ ~m9~L) =: : 0.10: 

1Recovery (%) = 99.S: 
·:~r~_cision (_~Pq) = 0.22 

.~ample ~~l!r_ne (m!t 1.00 

Dilution factor 5 

·--· ­

' . - - . - - - _ J -- ­
. ~~m~le Setpescription: 

Test No.: 
•Test D~y~ 


i ~pe~e~: . 

I 


·Proj. No.: ·P865 

x '. BUik~~dimen~por~~-a!ers 
Test beaker porewaters 
·overlying ~~ler · - -­

<Jj~ 
.Analyst: . RSC/JB 2P_ 
:Oat~ _a_naly.s~~: 3/24/2015 

Page '!Jj of 4S 3-1-05 



SOP No. 5552 Northwestern Aquatic Sciences 

Dissolved Sulfide in Water: Computation Worksheet 

Nlet_iiyiene 81u~ Meth?d (sop #ss56) 


Standardization 2 3 
-- - --- . - --· -­

.u.!: P~.Q ti!rant empl~yed: ff~ Ii J_ /D«J
_Worki_ng Std. Cone. (mg/L): 3.2 

,-- -----·--·- · ·1 
Result -=- ISample Dilution :Sulfide 

I·description ·factor ·00664 :(mg/l) · 
' 

Blank 

"f"o mi.. working sulfide std. c)./'11 0.64 
 .... .2.6nil working su"liide std. 0, ,lOO 1.28 .... 
.3.o ml working sulfide std. tJ, 'f{,0 1.92 ..... 

:4.0 ml working sulfide std. tJ. S'l '1 2.56 

_:5.o !!IL w~)r~i09 sulfid~ ~td.. 3.20 , 


~ -~: I "· 15"1 .... 
I13.0 ml spike ().~/ ,.I ···~ •• ,. 1~ 1~ ,. ,~ 

~ (~ ~[ sei~! ~ul?!· (),'I~ 
r I_ ..iL l.1 ..

1 --- -­1 5230G 5 d, ()~f - - J: 

2 5231G 5 (), O ~I - ­..

3 5245G 5 (),oor .~e~rting lir,niU~g/L) = 

4 5246G 5 
 ~. ()10 ... ······· 1 
5 5247G 5 .!3e_covery__(0/~) = #VALUE!.(), O()o ---­
6 .~!~Ci~i~n (R~D) = #VALUE! 
7 ' I 
8 _J 
9 §~~~ y_olume (ml): 1.00 


10 ·Dilution factor 5 

11 - -- ~-~~--- !~~---
12 Sample Set Description: 


··- -Test No.:­13 

14 ! Test Day:
. 
15 '. Species:· r ­16 
17 :Pj<?J.~~o.: [P86S 
18 X :Bulk sediment porewaters 

19 ;Te~t t>eak~r ~or~'i/~Te:rs 

20 ·Overlying ~ater 


'21 
22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 


. -
O)/' 33 '1 

34 :Analy~t:_._ RSC/JB ~ 
35 .qate a~aly.se~: 3/24/2015 0 / 
36 
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SOP No. 5492 	 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
· . ~an~y!~te ~~!hod (SOP #~~~> · 

Result 	
r l 

! 
· --'-----------------.sample Dilution · NH3-N Salinity r ­

·description ·factor · ODsss (mg/L) pH ·epj)tY -;­
Blank 
.fomg/L NH3-N Std. 
. 3.0 mg/L NH3-N Std. 
.6.o mgtl NH3-N Std. 
·10.o f!l~/L N_Ffa_-N Std. 

3.0 mg/L spike _ 
. 3.0 "!9!'=. ~ik_e dupl. 

5.Q !'119!~ 2nd source 

1 Day 0 (3-31-15) 

2 14 

3 18 

4 25 

5 29 

6 30 

7 31 

8 

9 Day 3 (4-3-15) 


10 14 

11 18 

12 25 

13 29 

14 30 

15 31 

16 

17 Day 20 (4-20-15) 
18 14 

19 18 

20 25 

21 29 

22 30 

23 31 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34· 

35 

36 


1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 


0.150 · f oo 
o.485 3.oo· 
0.890 6.00 
1.490 10.00 

0.495 3.31 
0.475 3.17; 

I ! .' 
0.100 4.66 ";

;1L 
I 

I 


0.198 1.32 1 
0.017 0.11 1 
0.020 0.13 1 

0.100 0.67 1 • 

0.009 ND! 
0.029 0.19 

0.262 1.75 
···--· 

0.095 0.63 
0.098 0.65 
0.209 1.40 -

0.87 .0.130 
0.147 0.98 I 


.-r 
I
-~.l 

-0.035 0.23 ' I 

--· -" 

<>.050 0.33 : 
0.157 1.05 ' i 


. ' 
<>.377 2.52 ""' 
0.224 1.50 
0.051 0.34 · 1 


-: 

i" 
I 

J 
j_ 

I 

1 


y = 0.1496x 
Ra = 0.9986 

,.... 
tlOO 

.... 

I .... 
8 
 .... 


..... 

....+T 	 o= 
000 2' CD ·HD CSCO IDO 1000 '200.L 

I 


-l-·'--------......--------1 

: ~ I 


'. r : Rep~rt0"9 li~it ;mg/L) = 
I' 
.j _ i . 

I : Recovery(%)= 


· Precisio-n (RPO);, 

: ~nd~~ourc~ 1°1~ =­

1 

· sanir:i1e voTUm-e-,1n·1): 

: Dilution factor - - ­

"sample set Description: 
~I~t !:"o.: 865-2 ­
~T~t l?_ay:_ 0, 3, & 20 

;Speci~_!>: .Neanthes 

I 


Sample Type (check) , 
·Bulk sediment Porewateis 
Test Beaker Porewaters 

·-- ­x g~~lyi~g Water 

JBAnalyst: 

o.16! 

108.0 
4.12 

93.s· 


0.50 
1 	 I 


! 
..__ 

i ­

I 

j­

-t 

:~ 
. Date analyse~: 4/24/2~ r 

865-2 Overlying NH3, Days 0, 3, & 20 Page~.J=.5__of ..JS­ 3-1-05 



SOP No. 5492 	 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 
saiicy~at_e -~~~od (SOP #5492) · · 

~esult 
Sample Dilution 

·description ·tactor. 
Blank 


. 1. 0mgiL NH3-N Std. 


. 3:6 mg/I NH3-N Std. 

·s.o mg/L N.H3-N Std. 

·10.0·mg7L NH3-N-Std. 


3.0 mg/~ ~l?~k~ 

.3. 0_!!ljJJ~ spike dupl. 


5.0 !!1_9(L 2nd source 

1 Oay 0 (3-31-15) 
2 14 1 
3 18 1 
4 25 1 
5 29 
6 30 
7 31 
8 
9 Day 3 (4-3-15) 

10 14 1 
11 18 1 
12 25 1 
13 29 1 
14 30 1 
15 31 1 
16 
17 Day 20 (4-20-15) 
18 14 1 
19 18 1 
20 25 1 
21 29 1 
22 30 1 
23 31 1 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34· 
35 
36 

NH3-N Salinity r-·~---------------. 

·oosss :{rTI9tL) PH · ( i)'P0 1 

1.00 

3.00; : 

s.60; 
 ..... 

10.00 
D • ..,
8 ...., 

.,.., 
·~ J:l:!:t:I:Jj:tt:l::t:l:l:t:t:)::ttttt:t:ttljl::ttlct:l 

ooo 200 •ID e.m •oo 1aoo uao 

O.l'f8' 
(J.017 I

i- . - i().()d-0 
I). U>O t 
~-Oo? • 	 ~R~p_ortin_g ri;Tiit (mg/L) = 0.10 
CJ.O.;J..? 

1 Recovery (%) = #VALUE! 

; Precision (RPO) = #VALUE! 


().~6J.., i indsourc~ _(%) ~ · #VALUE! : 


o·<>'1.f"" 	 I 

(f.O'f8 	 • Sample volume (ml): 0.50 
·t iDilution factor -· ..tJ. :2()9 	 1· 

... .i __ --1-··~-0. 130 
.0. 1'{7 - Sample Set Description: ___ _. 

ITest No.: 865-2 
! Te~! D~y: 0, 3 , & 20 

()_(J.]_s- iSpecies: Neanthes 

6 . ()Sl) j - .- ·~ ~l . - .. 
Sample Type (check) .0.fS7 

0.377 	 · - IBulk Sediment Po-rewaters 
!fest Beaker Porewaters ·0-~'h x ; 9ve-rl}1ing yv~~r ·-­O·OS-/ 
1 

- .. :t-·-;-,-
JB , _Analyst ·--- ­.I 

• 1 •£?ate analysed: .412412 1~) 

865-2 Overlying NH3, Days 0, 3, & 20 Page ·:;1_. of .JCS 3-1-05 



RAW DATA DIVIDER PAGE 

Test No. 865-2 


CHAIN-OF-CUSTODY RECORDS 




CUSTODY TRANSFER 4611 South 134th Place, Suite I 00 
ANALYTICAL lifi\Printed: 03/19/15 
RESOURCES\g1 Tukwila WA 98168 

ARI Job No: ZV36 1NCORPORA.TI:O 206-695-6200 206-695-620 I (fax) 

I ARI Project Manager: 
Cheronne Oreiro 

Client Contact: 
Dan Berlin 

Client: 
Anchor QEA, LLC. 

Sannling Event: 
l 10f03-0l.02 

Proj1ct: 

Samples Received: 
02/05/15 

Sample Site: 
West Waterway Sediment Char NA 

ASALYTICAL REQUESTANALYTJCAL REQUESTLOGNUM ~ALYTICAL REQ•.'EST 
COMMENTSARIID CLIENT ID MATRIX NCONTAINERS 

15-2108 
ZV36D f..I I'S 1t 52.~ r.,, &­WWD02-Q-4-l 50205 Sediment biOO--S5·1 ~ 
I 5-2109 

f..lA~ .. S'l."'IS'"brZV36E WWD02-4-8- I 5020S Sediment I' 61oa6~V 
-reM.T" ~ ~'I .s -c.. 

> 
~ 

~ 
~ 
4; 

~ 
.1:.. 
V\ 

Recnval byltclinqushed By 
(S1gnoture) 

Pnnted !'lamePnnlod Name ('~mponv
------f-::-C'o--;mpan;;-y-:---------rn.;~~ Da1e'T1me 

Date ••me
_l__________L_________ 

Commcnt,~Spec.al lnslrucllon~ S" I Z1-) S 
il'63H,l/50 3 :J ~ G. '3> 

~·yz... q5055 C,~0 s7 ,,.._. _ _,rr,....,_, 

I 1- "?..{pt']/{kCi:-;z... 5tot7 {'51 \ Compatt)' • IJt c:._1-z ~ J<J-OIJ 1..J N Wil' 

'[:. D te/T jIC.~ '5;Jt,RSo35bY"i' f'/€ ·~:~·:t~;.~-:!_1s_S~[Jll3'~LJ'~_1
I of 1 

http:Commcnt,~Spec.al


CUSTODY TRANSFER 4611 South I 34th Place, Suite l 00 
ANALYTICAL/&Printed: 03/19/15 Tukwila WA 98168 RESOURCES\!IJI' 

ARI Job No: ZV66 INCORPORATED 206-695-6200 206-695-620 I (fax) 

Samples Received: 
02/06/15 

!ARI Project Manager: Client Contact: Sanpling Event: 
Cheronne Oreiro Dan Berlin 110)03-01.02 

Client: Pro!!!ct: 
Anchor QEA, LLC. We.~t Waterway Sediment Char 

Sample Site: 
NA 

A.NALYTICA.I. REQUESTA.NALYTICAL REQUESTLOGNUM ANALYTK'AL REQJEST 
COMMENTSARllD CLIENTID MATRIX # CONTAINERS 

15-2221 
t-.) J\~~ 5'1.. 3- l <:r

ZV66A WWD05-0-4-l 50206 Sediment I ~iot<.554...~ 

15-2224 ..iA~1l 5l...f°=1&
ZV660 WWDl2-0-4-150206 Sediment &i r-, (]._s 5a...'1I 

1e~r ~ i~ .o 0 <.:­

~ 
')> 

~ 
~ 
!;/) 

~ 
.L 

V\ 

I of I 

Commcn1"5pecial lnJ1ruaoons Rdinqulh<d By 

Pnnted Name 

Company 

1~;5 
D11e'T1me 

R•«1'-.d l'Y 
(Signature) 

Printed Name 

Com~ny 

011r'T1rne 

http:110)03-01.02


-­
SHIP ZOIM•/2015 03:10 9729 
TO: ' NORTHWESTERN AQUATIC SCIENCES 

SAMPLE RECEIVING 
3814 YAQUINA BAY RD 

OR 973 2-01 

111111111111111 
1Z8328960368908783 

US 9?29 nAR 20 03 :09 : 12 2015 HIP 1\ \3 . l ZP450S 

• 




SHIP 
TO: 

20/Ms/2016 03:37 9729 
NORTHWESTERN AQUATIC SCIENCES 
SAMPLE RECEIVING 
3814 YAQUINA BAY RD 

OR 973 2-01 

1111111 111111111 
1Z8328960366612166 

·ups GROU D 
TRACKINO #: 1Z 832 695 03 5561 2155 



, SHIP 
TO: 

I 

2°"'11112016 03:43 gng 
NORTHWESTERN _AQUATIC SCIENCES 
SAMPLE RECEIVING 
3814 YAQUINA BAY RD 

1Z8328960366999988 

• 20 o• ··• -~ ~ nu •H, H .J IUS 9729 nA• • · • 

• 



.... - ....... -~ .. --..- ..--- -· 

·.....·. :· "I 173- 2-01 

.; 

... 

7hermo 
SCIENTIFIC 



~ ' . . 

'·· 
cus!?~~EAL · 
Date / '- 'I ~ 
Signature ~~"7:7 ,...-~....,..;· ::£--4'-:::;'f??i';:/.~ -­

77 ~ 

..... 
CUSTC ,, ~· •rmo".SEA L -·.,

SCIENTIFICDate_ 3/1,_ 
*"• .Signature~ ~ ~~:_·--

,fS~' ft r 
'1': 0. 



Chain of C d& Lab -- · A1 -- --- - ------.--- - COC# 

~ 
~ 
.t.. 
.c. 
() 
"'11 
.i:.. 

"' 

':?/ £t!f/1>- Sediment and Field QC 
Date: 

Laboratory : Analvli~I Resburces, Inc. Ill 

Project Name: West Waterway Sediment Characterization 
Cl) 

"Cl 

Project Number: 110003-01.02 
·u 
~ 

Project Manager: Dan Berlin 8. 
Phone Number: (206) 903-3322 Cil ~ >:m 

Shipment Method: Oeliverv e () .!! :xGI a.c: E Ill 

~ 
Cil ., Ill 

GI ~Ill J: c: "' GI .c 
~ s -

I-
< ca 

~ 
"Cl 

~ iii.... ... GI ca i= 
QI a. 

~ 
.ti 'i; 3() Oi m "' 0 GI:it 

0 I- 0 g II) > 
Collection 0 :S ;c c: E :S :.c0 .II: 'j! 0 3 .2 E 0 

Line Field Sample ID Date/Time Matrix 0 > II) 0 <:z: I- "' m c " < I- .... 
1 w\,\,'11 - R£F - 15'03 I Cf 'J/1q/1{ /10( ... SE J rx, I 
2 SE 

3 SE 

4 SE 

5 SE 

6 SE 

7 SE 

8 SE 

9 SE 

10 SE 

11 SE 

12 SE 

13 SE 

14 SE 

1 See project SAP/QAPP for analyte lists and tesl melhods 

2 email sample confirmation report to labdata@anchorqea.com Additional notes/comments: 

~ANCHOR 
OEA ~--~ 

Comments 

.A.Na<.:1! ~-z.. 3 0 u--

T(;"A?/' / V?-fv/l.::;. '{. ~D<.. 

f\h~ El'-l . \N tlt®S\? ACE -h'S 0'.(.e±'fJM:J.Jt: 

ny: Anchor QEA LLC. Received By; Company: ~ 

3 ~ -Z.. ..:> 7),.. 11 35'"61\'ll \5 tf7:.u1- ~ ~ 
Oaleffime Date/Time 

Relinquished By: Company: Received By: Company: 

Signature/Pnnled Name DatefTime Slgnature/Pnnled Name Dale/Time 

Dislribu/ion: A copy will be made for lhfl labora/Oty and clien/. Thfl Projflct file will retain thfl origmal Page _ _ or __ 

http:0'.(.e�'fJM:J.Jt


L 

~. US Airbill 
Express 8656 3169 3053 

r, From 
Sendefs FedEx , · ·• ''. · 1 , · ;, : · • 

~ate_~ . ~ccountNumbe1_ __:_..; -1~--1 --!---------/-- --- ­: I 
~..+ - -­

I ' 
I 

Sender5 	 ! . 
I

Nam~ ~::._____:~ _:.:, ~ 1 l !~:._ . _...:~.-­

• i ' :· I . . \ I '/ ,'. . . ; / 
State\ I \/• ZIP l \ i . ICrtv:::"--- -'-;'-- ·· .J.J I I . 

2 Your lntemel Billing Rlrhtrence 

3 	 To I 
Rac1p1enh I I ; T I '1 , (
Name .,, ~ .; I I Phone ,1 ! ~ .' .' l'· 

I 	 I I I • •• J I I 

Company .'	 ' · -'-·_ ·--.....:.~·- .._j_•-._._;,..:_·._:_~'.!._i___J_ i ': .:. :. .i_'...:·'-------'- :..._'.c.•~ · _

Rec~p1enrs • ·, t ',· f ~ • ,·, 

Address . ' ; ' ' • I ; ! '. ' <­ .. ·),"; 
Wt uri"'D' H '"tt' tc Pt !!o. u 1n PO Z1fuHl1; - 1 

Address 

0200 	 FedEx Retrieval Copy 
41 ExprwssPeckageService ---- - Pd1Q9119'111151llbs:il._ 

1l.,.' FedEx PriomyOvemight S ·- , FedEx S11nd1rd Overn•g~t 6 --, fedEx firstOvernight.. ~=:=~.. .-~~~~~~~lllt ,_· =:===-~ 
lrlleu.$Al\lt'IA.VDrfM"'f'•..,.Nt' 	 Srt:Att 0..."l~o:'·'MM~ 

. - fedE>. 2Day .- fedb b p1ess Sa•e• 
3 L.: =~:::~:(.~!~0.,.?0 ·- ~!~~'~0T 1n.1ri. 

.,...UT\lfl!>A'f 011r.., ')" n'• ~·e 

L__. ~Utn...iop. '•'tlt11at-'~•· tb1• 1,.1•·~.J- ch1•c1 O'lc !)OIJ,.'.'•t•• --- • .,._._ 


4b Express Freight SeMce ,,,,.,_ _, l!il lbs. 

7 0 ftdb.lOav FreiQht" 8 D fed£x201yfre,hl 83 n f1dEl301yF11ighl 
--~1.1cf.~ .. ~ IKWM....*r ~ L ' n.n-......... 
~Nl-btO.-•::lci..,MOt<it, ..................._tclt"Marl!ft S~Dltw.yN)f ..-.atrie 
-... s.c.ruAOA~Dtlivt"\i:W1f~tC lrirllSAl\.IO.a.YDth.y...~ 

•ta11otCcirtl-mfOO'I 	 ............ 


5 P1ek1ging 
&0 fedEl 

Envelope' 
4~ ~•dEl< 

· Tube 
• 0tc.............mi 

6 Q ~1!~1eu, ,~ - - ­ , - - - .. 
LJ C•rgo Aircraft Onty 

~ 1!'1' :~p,;:::.;:~:;ler_o ~i ~-oods7 l 

·,tJ No 40 ~~lttl c"+' 0 ~sDt 1~•ru­
, S'-P1Mi-'1 Dtfllr.,.,.. t« tt0Vt0 

~p:l!.11"1("'°"" Clyoefi t1¥1C1' bf 1h~c o'I F-tl;IU, p1c' •O""'" 

,. ··\i i ' ,
Stile t J'• ...... " I <.ZIP 

8 	 Residential Delivery Signature Options ,,....,............ '""'°"·~·-·
IU II ~I llHlllll
8656 3169 3053 



APPENDIX 111 


RAW DATA- REFERENCE TOXICANT TEST 




-----------------------------------

------

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX­
ACUTE TOXICITY TEST (ALL SPECIES) f:Ye-'\,,ct 

~-e.~ ·~e1 "'~..... 
Test No. 999-3407 Client QC Test Investigator 'V "' 
Test Type (rangefinding/definitiv_e.._)___d_efi...,in_it_iv_e___________Test Length (hr) 96 
Species Neanthes arenaceodentata 

STUDY MANAGEMENT 
Client: QC Test 

Client's Study Monitor: NIA 
__,_......_,_,,....,...--------------------- ­
Testing Laboratory: Northwestern Aquatic Sciences 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: 


€.:>LProj. Man./Study Dir. (:, . .) . 1'ft.Is-·, ,~~ l 

QA Officer . L. K. Nemeth 


1. WJ.r µr-rJ&il!(),vt·tc, ~ 2. /~....... ..........______
__...-~k....___d$ 
3. 4. 
-----------------~ ----------------- ­5. 6. 

Study Schedule: 
Test Beginning: 

TEST MATERIAL M~UJ~C.J(.t.ol>T (JJfc.r loJul-lP...8-J 

Description: Ammonia prepared from ammonium chloride; stock prepared 12/31/13. 
10,000 mg/L (=10.0 mg/ml) expressed as N .(A1.586i ~.li. 

DILUTION WATER 
Description: Yaquina Bay, Oregon, sea water 

Date of Preparation/Collection: 7 . 1 s- - i '5 


Water Quality: Cond. (umhos/cm): ---=------------------------------------------­Salinity (ppt) ::!:?·,C pH <i's.a 
Hardness (mg/Las CaC03): Alkalinity (mg/L as CaC03): 

Treatments: Filtered to S0.45 um, salinity adjusted with Milli-Q deionized water, aerated 

TEST LOCATION 
Test conducted in (circle one): room 1 room 2 ~ water bath other: ______ 

Randomization chart: 

Error codes: 1) Correction of handwriting error 
2) Written in wrong location; entry deleted 
3) Wrong date deleted; replaced wilh correct date 
4) Error found in measurement; measurement repeated Page 1 Of-..£. 



----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-__ 

ACUTE TOXICITY TEST (ALL SPECIES} 


Test No. 999-3407 QC Test Investigator--- ­
TEST ORGANISMS 

Species: Neanthes arenaceodentata Age: 2-3 wks postemergence 

Source: Aquatic Toxicology Support, Bremerton, WA Size: 


JZ.E.c.EJ\lol""> ~ "?>-- 2. ~- \ c:; 


Acclimation Data: 

Date 
Temp. 
(deg.C) pH 

Sal. 
(oot) 

DO 
(mg/L) 

Feeding Water 
changes Commentsamount description 

;-21-15 ti.~ '1,'2­ '2...<it,0 '=l, ·:. --rer1Z-A ,... A '2.IJ.£ 'i~ 

T -2'6- IS" w;T­ 1.c; z_q-, () ·:t.'L - -
3-z-1-6·· U1ri._~; ~.o J/1, 0 1.s- Ter~ t.J\At!.1JJ.e:. l..ie ? 
"'.? ·--:;o-JS ~,(v 1/1 'Z.'lr",O ?, 'L - Yeh 
'?-'Jl-IS 20. '5 czr,o '1.~.D 1, ? - -

Mean lr'l .°I :J ,"fS' .z?t,o 1.3' 
S.D. l, 5" o.·~ () ,1­ () I I 
(N) S"'" s- s 5 

Photoperiod during acclimation: u1.:;·7 f A1s1 1-1~11 -r 

TEST PROCEDURES AND CONDITIONS 
Test concentrations (50% series recommended): 700,441, 278, 175, 110, 0 

(63% series) 
Test chamber: 250 ml beakers Test volume: 100 ml----------- ­Replicates/treatment: 4 0 r g anisms/treatment: 20 (5/repl)_______..............._______ 
Test water changes: None Aeration during test: None----- ­Feeding: None. 

Duration: 2-=-4..,..._..,...h-r,--:4-::-8-:--h-r-:,(@Vr:6::--=-hr~------------=T-es-t-te-m-pe_r_a-tu-re-(d-e-g-.C--)-:=2=0=+=/-=1======= 


Beaker placement: Stratified randomization Photoperiod: Constant light 
Salinity: 28 +/- 2 ppt 

MISCELLANEOUS NOTES 
Test Solution Preparation: 

ml of stock 
Test Cone. (10.0 mg/ml) 

(mg/L} per400 ml 
700 28 Bring up to 
4~H i?Jt 400 ml with 
278 11.1 dilution water, 
17.5 - 1:0 then split ....iii, 

---~-~--
110 4-4 between 4 

q· Q replicates 

Page2 of _L_ 



A 

1. :J J J 
2. 441 5"' ./ 

3. 278 J 
../ 
) 

4. 175 r ) 

5. 110 .r .) r S 
6. 0 T j 

Temp. DO Survivors 
(deg.C) pH A B c 

t:J 

NORTHWESTERN AQUATIC SCIENCES 	 PROTOCOL NO. NAS-XXX-_ 

ACUTE TOXICITY TEST (ALL SPECIES) 

Test No. 999-3407 Client QC Test Investigator 
~~~~-=========-~~-....:===============-~~~~~~ ~-~ 

DAILY RECORD SHEET 

Day O ( 3 / 3t /IJ) r.fB 

Day 1 ( '{I ( I tild? /&:: ~i 
Cone. 

( mg/L ) 

1emp. 

(deg.C) pH 

Sal. 

(ppt) 
uu 

(ppm) 
Survivors 

A B c D 

1. 700 7..-()_ 7 ~ ""1-- 5'" ].., '1--0 +-o 3 ()...i;) '!7 ( 2..h) 1(1 b) 1 (1t>) 
2 . 441 w .. -,...... 1--ft') 'l/-'f -::r - \ 5" '5 '5" '5 
3. 278 Z...t> - I }-j ­ 1.---g ..=> "1--b '.1 S' -'S" 5 

4. 175 19-~ 7- '6 l 5...:..; +-'--­ ~~ S' S" s­
5. 110 f °t-4 ·1-_a., --i..~~') 1--f s 5" S' 5 ' 

6. 0 "2-0 ,,. I 8- f 1~~ · '7 -'1--1 5 s $ 5 

Day 2 ( l( I 1-. I 1'J, Y.v--_h,j i-
c.;onc. 

( mg/L ) 
lemp. 

(deg.C) pH 
::>al. 
(ppt) 

UV 
(ppm) 

:survivors 
A 8 c LJ 

1. 700 ? .O, 0 f- . 't L-3") c.' r.;:; <£b:t>) (.{ (;.r,;) d (4;)' c/, (-1 'l"' 

2. 441 ·(,.o, ( '7. ·t­ <Z.. &·.s· b. ( 2.. c_~;p) :Z{ .7'i::>J <':/; (:il> z. ( ~"b) 
3. 278 '(_ o."­ -:1-,1 'Z. :r. ) ~ - f s s s- s 
4. 175 -z._ 0. L.-. -:,.. er '-~',.. u }-, { ao- ­. ") s 'S 5 

5. 110 I q, 1­ J··I -~ g-; 0 /. { ~ 
-.> 

~-
-;:"':> 5' ,­_, 

6. 0 7_0, 0 g-." -~-s-. J :;. I '::-) S' ~ 5 

,. 
Day 3 ( t{ I ; 1 ·;- ) v;I :r 

c.;onc. 

( mg/l) 

1emp. 

(deg.C) pH 
:Sal. 

(ppt) 
uu 

(ppm) 
:survivors 

A B c D 

1. 700 - - - - 0 <o 0 0 
2. 441 "1.... v. ( <.f ' '7· 1,.,C[, 0 e: a· /(.Jf)) !Jl?.-V.) 0 IL 11)) 

3. 278 -z.o.~ 1. ?­ ~r. o [,, .< '<"'" ~ ~ ~ 

4. 175 -Z..o , 3 7, J · (_s.f 0 r ) < ~- 1;; .--­
5. 110 I 1~ f 7-,f:? q, r:r, ~ L "t ) ~ -s-· s­
6. 0 ·i o, 0 sI I .-L-7- , ·\· Y1 ' r s-­ ) ) 

Da 	 4 ( l1 I 'f I/()~ 
Cone. 

( m /L) 

1. 	 700 
2. 	 441 

3. 	 278 
4. 	 175 
5. 	 110 
6. 0 

WQ: Mean 

SD 


n 

(seE pAG..E. 5" ) 

Page 3 of _1'_ 
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-

Aquatic Toxicology Support 

1849 Charleston Beach Road West 


Bremerton, Washington 98312 

(360) 813-1202 


Order Summary 


Species: Neanthes arenaceodentata* 

Number Ordered: 
3 9() 

Emerge Date9_ / 

Number Shipped: 

Date Shipped: JG J\kv~ 11 
Salinity (ppt): 3 O 

*Smith 1964. CSU Long Beach strain. Feed upon arrival. 



- -

--

Neanthes QC-NH4 WQ 999-3407 

Water Quality Data - test #999-3407_ Neanthes QC-Nti4 test 

Day Concentration Temperature pH Salinity DO 
0 700 19.7 7.3 26.5 7.3 .. -· - . 
0 441 19.8 7.4 27.5 7.3 

. ··- . 
0 278 19.8 7.6 28.0 7.3 .. ­

0 175 19.8 7.7 28.0 7.3 
0 110 19.8 7.8 28.0 7.3 --· 
0 0 20.0 8.1 28.0 7.4 
1 700 20.2 7.5 27.0 7.0 
1 441 20.2 

-
7.6 27.5 7.1 

-·· 

1 278 20.1 7.7 28.0 7.0 
-- . ­

1 175 19.9 7.8 28.0 7.2 
- - . 

1 110 19.9 7.9 28.0 7.1 
- · 

1 0 20.1 8.1 28.0· 7.1 
2 700 20.0 7.4 28.5' 6.5· 
2 441 20.1 7.7 28.5. 6.1: 

--- . 
2 278 20.2 7.7 28.5[ 6.7 

12 175 20.2 7.9 28.0 7.1 
2 110 19.7 7~ ' 28.0 7.1 --· 
2 0 20.0 8.1 28.0; 7.1 
3 700 ' - -- · 
3 441 20.1 7.7 29.0. 6.7 
3 278 20.3 7.7 ?~.o ; 6.3 
3 175 20.3 7.7 28.5 · 6.5 
3 110 19.7 7.8 29.0: 6.9.. 
3 0 20.0 8.1 27.5· 7.1 
4. 700 

--- - .. - -- .. ! 

4 441 20.1 7.6 29.0 6.6 - · 
4 278 I 20.3 7.6 . 29.5: 6.4 -· 
4 175 20.0 . 7.7' 29.0 i 6.2 

--··. 

4 110 20.1 7.8 28.5 6.8 -- · 
4. 0 20.1 8.1 1 28.0· 6.7 

' - . -

MEAN 
' SD 

20.0 
0.2 - - · 

7.8 
- - · 
0.2 

28.2 
0.7: 

6.9 
0.4 

N 28 28 28 28 
MIN 19.7 7.3 ?§.~, 6.1 
MAX 20.3 8.1 29.5. 7.4 

<l. a..ttt t- "'""" 11e,v1neA 
<'4}°Uv'I':.\- \(l.\,cf"~ ~ 
ti~l.N\ (7\\u..()" i; ·\-t-li; 

.llif 



Report Date: 21 Apr-15 12:12 (p 1 of 1) CETIS Summary Report 
Test Code: Qj99-3401'J 16-5624-6091 

Reference Toxicant 96·h Acute Survival Test Northwestern Aquatic Sciences 

Batch ID: 11 -9533-8531 Test Type: Survival Analyst 

Start Date: 31 Mar-15 10:30 Protocol : Diiuent Yaquina Bay Seawater 

Ending Date: 04 Apr-15 11 :OD Species: Neanthes arenaceodentata Brine: 

Duration: 4d 1h Source: Aquatic Toxicology Support, WA Age: 

Sample ID: 16-1368-7806 Code: 602EEBFE Client: Internal Lab 

Sample Date: 31 Mar-15 10:30 Material: Ammonia as nitrogen Project: 

Receive Date: 31 Mar-15 10:30 Source: Reference Toxicant 

Sample Age: NA Station: 

Comparison Summary 

Analysts ID Endpoint NOEL LOEL TOEL PMSD TU Method 

17-4597-6893 Proportion Survived 175 278 220.6 20_3% Steel Many-One Rank Sum Test 

Point Estlmate Summary 

Analysis ID Endpoint 

08-6608-8837 Proportion Survived \___EC50 241.9 218.8 267.4 ,/ Spearman-Kamer 

Method 

Proportion Survived Summary 

C-mg/L Control Type Count Mean 95%LCL 95%UCL Min Max Std Err Std Dev CV% %Effect 

0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0% 
110 4 1 1 1 1 1 0 0 0.0% 0.0% 
175 4 0.95 0.7909 1 O.B 1 0.05 0.1 10.53% 5.0% 
278 4 0.25 0 0.6504 0 0.6 0.1258 0.2517 100.7% 75.0% 
441 4 0 0 0 0 0 0 0 100.0% 

700 4 0 0 0 0 0 0 0 100.0% 

Proportion Survived Detall 

C-mg/L Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Dilution Water 1 1 1 1 

110 1 1 1 1 

175 1 O.B 1 1 

278 0.6 0.2 0.2 0 

441 0 0 0 0 

700 0 0 0 0 

000-091-187-1 CCTIS™ v1 .B.7.4 Analyst:___ QA:___ 
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Report Date: 21 ACETIS Test Data Worksheet pr-1512:11~1Test Code: 16-5624-6091 999-340_! ) 

Reference Toxlcant 96-h Acute Survival Test Northwestern Aquatic Sciences 

Start Date: 31 Mar-15 10:30 Species: Neanthes arenaceodentata Sample Code: 602EEBFE 

End Date: 04 Apr-15 11 :00 Protocol: Sample Source: Reference Toxicant 

Sample Date: 31 Mar-15 10:30 Material: Ammonia as nitrogen Sample Station: 

C-mg/L Code Rep p09 #Exposed #Survived Notes 

0 D 1 10 5 5 

0 D 2 16 5 5 

0 D 3 11 5 5 

0 D 4 4 5 5 

110 1 8 5 5 

110 2 22 5 5 

110 3 24 5 5 

110 

175 

175 

4 

1 

2 

12 

13 
-· 

18 

5 

5 

5 

-

5 

5 

4 

-

175 3 21 5 5 

175 
-­

278 
-­
278 

278 

4 

1 

2 

3 : 

5 

14 

15 

3 

-

; 

5 

5 

5 

5 

5 

3 

1 

1 

278 4 17 5 I 0 

441 1 2 5 0 

441 I 2 I 
-
6 5 

-
0 

! 

441 3 19 5 0 
-

441 
- ­
700 

4 

1 

' 20 
·­

23 

5 

5 
I 

0 
-
0 I 

700 

700 

700 

2 

1 3 

: 4 
- -

I 

I 

g 

1 

7 

5 
5 

5 

0 
-1-­0--l 

I 

0 
;- . -­ - -

-···· ·- . 

. 
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Report Data: 21 Apr-15 12:13 ( 1 of 1)CETIS QC Plot 

Polychaete wonn, N. arenaceodentata, acute reference toxlcant test Northwestern Aquatic Sciences 

Test Type: Survival Organism: Neanlhes arenaceodentata (Polycha Matarlal: Ammonia as nitrogen 

Protocol: All Protocols Endpoint: Proportion Survived Source: Reference Toxicant-REF 

Polyc:haete wonn, N. arenaceodentata, ilCUte reference toxic.ant test 
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Mean: 241.8 Count: 20 -2s Warning Limit: 186.2 -3s Action Limit: 163.4 


Sigma: NA CV: 14.00% +2s Warning Limit: 313.9 +3s Action Limit: 357.7 


Quallty Control Data 

Point Year ... Month Day Time 
- - -

QC Data Delta ~lgma Warning Action Test ID 
- - ---·­ ~~~l~lslD 

1 2010 May 28 10:35 215.5 -26.26 -0.8804 06-3785-9046 14-235~368 

2 Oct 19 10:25 236.4 -5.374 -0.1721 14-2393-5162 20-9902-2198 

3 2011 Sep 9 13:20 195.6 -46.14 -1.621 12-6939-3159 19-5473-8057 

4 Dec 20 10:10 241.9 0.1522 0.004819 18-5238-3272 11-9927~25 

5 2012 Apr 17 9:50 220.6 -21.21 -0.7029 15-1922-8238 13-4079-6866 

6 May 25 9:40 231 -10.77 -0.349 02-3780-0879 06-9289-8161 

7 Aug 9 8:30 215.5 -26.26 -0.8804 01-5125-7307 17-9971-3327 

8 17 9:50 226 -15.78 -0.5166 19-5765-7810 12-0365-4678 

9 21 11 :00 271.6 29.78 0.8894 10-2483-8567 08-4339-4790 

10 24 9:50 220.6 -21.21 -0.7029 07-9077-8159 10-6371-9789 

11 31 9:40 277.9 36.13 1.066 15-3198-7394 09-2303-0123 

12 Oct 16 11 :15 259.3 17.52 0.5356 16-7030-9694 05-4630-9360 

13 Dec 4 9:30 304.8 63.04 1.774 08-1804-9321 17-4513-4214 

14 2013 Jun 6 9:40 259.3 17.52 0.5356 11-1706-9643 10-8401-0768 

15 Aug 23 10:30 220.6 -21.21 -0.7029 08-9778-3668 05-1024-1330 

16 2014 Jan 7 10:10 271.6 29.78 0.8894 19-3041-1938 17-2579-8661 

17 Jul 8 11:00 253.3 11.54 0.357 00-4185-2629 10-9110-8205 

18 Aug 8 10:30 196.6 -45.17 -1.584 05-2964-2150 19-0126-4454 

19 22 9:50 311.9 70.14 1.95 12-9796-3055 08-9822-5275 

20 Dec 2 9:25 247.5 5.772 0.1806 07-1921-6605 19-6743-2176 

21 2015 Mar 31 10:30 241.9 0.1348 0.004268 16-5624-6091 08-6608-8837 

QA:___000-091-187-1 CETIS™ v1 .8.7.4 Analyst:___ 
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____________________NORTHWESTERN AQUATIC SCIENCES_ 

TOXICITY TEST REPORT 

TEST IDENTIFICATION 
Test No.: 865-4 
Title: Mytilus galloprovincialis larval sediment toxicity test of marine sediments as part of Port of Seattle ­
West Waterway Deepening project. 
Protocol: NAS-XXX-CG4/MG4, June 20, 1990. Rev. 2 (Feb. IO, 1997). Based on: Recommended Guidelines 
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified 
by the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis 
Program or PSDDA). Dredged Material Evaluation and Disposal Procedures User Manual, December 2014. 

STUDY MANAGEMENT 
Study Soonsor: Anchor QEA, 720 Olive Way, Suite I900, Seattle, Washington 98 I 0 I. 
Sponsor's Study Monitor: Ms. Cindy Fields 
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365. 
Test Location: Newport Laboratory. 
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj . Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA 
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J. B. Brown, B.S., D.V.M., 
Assoc. Aq. Toxicol.; Y. Nakahama, Sr.Tech.; L. Brady, Tech. 
Study Schedule: 

Test Beginning: 4-22-15, 1320 hrs. 
Test Ending: 4-24-15, 1620 hrs. 

Disposition ofStudy Records: All raw data, reports, and other study records are stored at Northwestern Aquatic 
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365. 
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the 
study was performed in accordance with the protocol and standard operating procedures. This report is an 
accurate reflection ofthe raw data. 

TEST MATERIAL 
Test Sediments: Four test sediments and one reference sediments were tested. Details follow: 

NAS Sample No. 5231G 52450 5246G 
Sample Description WWD05-0-4- I 50206 WWD02-4-8-150205 WWD02-0-4-150205 
Collection Date 2-6-15 2-5-15 2-5-15 
Receipt Date 3-23-15 3-23-15 3-23-15 
Interstitial Salinity (%o) 29.0 29.5 29.5 

NAS Sample No. 5247G 5230G 
Sample Description WWD 12-0-4-150206 WWD-REF-150319 
Collection Date 2-6-15 3-19-15 
Receipt Date 3-23-15 3-20-15 
Interstitial Salinity (%0) 29.0 27.0 

Storage: Samples were stored at 4°C in the dark. 

Treatments: The samples were minimally homogenized by mixing with stainless steel implements. 


TEST WATER 
Source: Yaquina Bay, Oregon 
Date ofCollection: 4-20-15 
Water Quality: Salinity 28.0 %o, pH 8.2 
Pretreatment: Filtered to S0.45 µm, salinity-adjusted with MilliQ® deionized water, aerated. 

TEST ORGANISMS 
Species: Mytilus galloprovincialis 
Age: 1.0 hrs post-fertilization 

Test No. 865-4 Pagel of6 
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Source: Mussels were purchased from Taylor Shellfish Farms, Shelton, WA and received on 4/21/15. 
Acclimation: Adult animals were held in trays of flowing seawater under outside ambient conditions. Conditions 
the day prior to testing were: temperature, 10.7°C; pH, 7.8; salinity, 33.0 %o; dissolved oxygen, 7.9 mgfL. 
Source ofGametes: 3 females, 3 males 

TEST PROCEDURES AND CONDITIONS 
The following is an abbreviated statement of the test procedures and a statement ofthe test conditions actually 
employed. See the test protocol (Appendix I) for a more detailed description ofthe test procedures used in this 
study. 

Test Chambers: I L covered borosilicate glass beakers 
Test Volumes: 18 g oftest or reference sediment with 900 ml oftest water added. Sediment was mixed for 10 
seconds and allowed to settle for the nonnal period of4 hours as specified in the protocol. 
Replicates!freatment: 5 (plus a 6th water quality replicate). 
Sediment Salinity Adjustment: None required. 
Initial Concentration ofTest Organisms: 25.7/ml 
Water volume changes per 24 hours: None 
Volume ofSubsamples Taken for Counting: 10 ml 
Aeration: Yes 
Feeding: None 
Acceptance Criteria: The percent normal larvae in the seawater control must be ~70% at the end ofthe test. 
Performance Criteria: For DMMP projects, the mean seawaterwnormalized combined mortality and abnormality in 
the reference sediments must be ::;;35%. 
Effects Criteria: The effects criteria used were: 1) mortality; 2) abnormal development to the fullywshelled stage; 
and 3) the combined mortality/abnormality endpoint. Nonna] development is defined as transformation to the fully 
shelled, straightwhinged, Owshaped prodissoconch rstage. Data collected were: I) the initial embryo density; 2) the 
number ofabnonnal larvae observed, and 3) the number ofnormal larvae observed. The results were expressed 
as: 1) percent abnormality; 2) percent mortality; 3) combined percent mortality and abnormality; and 4) normalized 
(to the seawater control) a) percent mortality and b) combined percent mortality and abnormality. 
Water Quality and Other Test Conditions: The temperature, pH, salinity, and dissolved oxygen were measured in 
the water quality replicate test chamber daily. Total soluble sulfide and total ammoniawN were measured in the 
overlying water ofthe water quality replicate test chamber on days 0 and 2. Total soluble sulfide and total 
ammoniawN were measured using Hach reagents based on the methylene blue (EPA Method 3 76.2) and 
salicylate (Clin. Chim. Acta 14:403, I 996) colorimetric methods, respectively; samples were not distilled prior 
to analysis. The photoperiod was 14: 10, L:D. 

DATA ANALYSIS METHODS 
All three standard endpoints, percent abnonnal, percent combined mortality/abnonnality, and percent mortality 
have occasionally been computed both with, and without, normalization for the seawater control. Endpoints in this 
report have been computed according to the following formulas: 

PABN (Percent Abnormality) = I OO*(A/T) 

PABND (Combined Percent Mortality/Abnonnality) = 100*((1-N)/I) 

PMORT (Percent Mortality)= lOO*((lwT)/I) 

NPM (Nonnalized Percent Mortality)= 100*(1-(T/TS)) 

NCMA (Normalized Combined Percent Mortality/Abnormality)= lOO*(HN/NS)) 


where the following are counts per 10 ml subsample: 

N = normal larvae counted 

A =abnormal larvae counted 

T = N+A (total larvae counted) 

I =number of inoculated embryos (from average ofzero time counts) 

TS= average oftotal larvae counted in seawater controls 

NS= average of normal larvae counted in seawater controls 
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Control and treatment means and standard deviations for the biological endpoints described above and for 
water quality data were computed using Microsoft EXCEL 2010. The software used for statistical comparisons 
was BioStat (version Feb 9, 2006 (EXCEL)) bioassay software developed by the U.S. Army Corps ofEngineers, 
Seattle District. The number normal in each test sediment was compared against that in the appropriate 
reference sediment. Following determination ofnormality and homogeneity ofvariances, a one-tailed Student T­
test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit Analysis was conducted at the 0.10 
level ofsignificance. 

PROTOCOL DEVIATIONS 
None 

REFERENCE TOXICANT TEST 
The reference toxicant test is a standard multi-concentration toxicity test using copper as CuS04•5H20 to evaluate 
the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by 
comparing the results ofthis test with historical results obtained at the laboratory. A summary ofthe reference 
toxicant test result is given below. The reference toxicant test raw data are found in Appendix II. The reference 
toxicant test is conducted following EPN600/R-95/136 (Short-Term Methods for Estimating the Chronic 
Toxicity ofEffluents and Receiving Waters to West Coast Marine and Estuarine Organisms, August 1995). 

Test No.: 999-3413 
Reference Toxicant and Source: Copper as copper sulfate, CuS04•5H20, Argent Lot #0195, 1.0 mg/ml stock 
prepared 6-19-14. 
Test Date: 4-22-15 
Dilution Water Used: Yaquina Bay, Oregon, seawater at 30.0%o; pH, 8.1. 
Result: 48-hr EC50, 8.59 µg/L Cu. This result is within the laboratory's control chart warning limits (8.07 to 
13.5 µg/L Cu). 

RESULTS AND DISCUSSION 
Observations ofwater quality parameters during the test are summarized in Table 1. Individual water quality 
measurements are located in the raw data (Appendix II). 

The measurements ofstandard water quality parameters were all within protocol specified ranges (Table 1). 
Sulfides were not detected in the overlying bioassay water (detection limit 0.02 mg/L). Total ammonia-N ranged 
from <0.1 mg/L to 0.3 mg/L. 

Means and standard deviations ofthe number normal and the normalized combined percent mortality and 
abnormality (NCMA) endpoints for sediments are summarized in Table 2. Detailed data organized by sample and 
replicate, including the larval counts, for all calculated endpoints are given in Appendix II. A total offive replicate 
subsamples were recounted (QC counts) as a check on the acceptability ofthe initial counts (Appendix II). In all 
instances the QC counts were close (coefficients of variation from 2 to 4 for counts ofnonnal larvae) to the initial 
counts and were considered acceptable. 

The test met the control acceptance criterion of~70% normal in the seawater control; the control mean percent 
normality was 75.8%. The percent normal ofthe reference sediment, WWD-REF-150319 was 89.8% of the 
seawater control, meeting the DMMP reference sediment performance standard ofcriterion 2'.:. 65%. 

The test control acceptance criterion was met, the reference sediment performance criterion was met and 
positive control performance was within the laboratory's acceptance limits, it is concluded that the test has 
developed acceptable data for use in making management decisions. 

The number normal was used for data analysis and interpretation rather than the NCMA due to the NCMA 
resulting in negative numbers in some replicates. None of the test sediments was statistically significantly 
lower than the reference sediment WWD-REF-150319 for number of normal larvae. 
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Interpretation was based on guidelines from the "Dredged Material Evaluation and Disposal Procedures User 
Manual, December 2014. For a test sediment to fail under these guidelines, under the single hit rule, the mean 
NCMA must be >20% (number normal <80% ofcontrol), and 15% (dispersive) or 30% (nondispersive) 
absolute over the mean reference sediment NCMA (absolute below the mean reference number normal), and 
statistically different from the reference (a "" 0.1O). 

No test sediment failed the single-hit rule for dispersive sites or nondispersive sites (Table 3). 

STUDY APPROVAL 

Date 

Date 
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Table 1. Summary ofwater quality conditions during the tests of mussel, Mytilus galloprovincialis, larvae 
exposed to marine sediments. 

Parameter Mean±SD Minimum Maximum N 

Temperature (0C) 15.2±0.1 15.0 15.4 18 
pH 8.1±0.0 8.0 8.2 18 
Salinity (%o) 28.4 :!: 0.4 28.0 29.0 18 
Dissolved Oxygen (mglL) 7.8 ± 0.2 7.3 8.1 18 
Dissolved Sulfide (mglL) --­ <0.02 <0.02 12 
Total Arnmonia-N (mglL) --­ <0.1 0.3 12 

Table 2. Means and standard deviations (n=5) ofnumber normal larvae and NCMA 
(combined mortality and abnonnality, nonnalized to the seawater control) ofmussel, Mytilus 
galloprovincialis, larvae exposed to marine sediments. 

Number normal Normalized combined percent 
Sample Description (mean± SD) mortality & abnormality 

(NCMA) 

Seawater control 195 ± 13 0.0 ± 6.5 
WWD02-0-4- l 50205 (NAS# 5246G) 161±11 17.3±5.6 
WWD02-4-8-150205 (NAS# 5245G) 166 ± 12 14.9 ±6.2 
WWD05-0-4-150206 (NAS# 5231 G) 151±30 22.4 ± 15.6 
WWD12-0-4-150206 (NAS# 5247G) 196± 12 -0.5 ± 6.2 
WWD-REF-150319 (NAS# 5230G) 175 :!: 45 10.2 ± 23.2 

"'Percent mortality was significantly hi.gher than that in reference sediment (p<0.10). 
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Table 3. Single-hit criteria interpretation of Mytilus larval sediment bioassay data. The number normal was used for 
data interpretation rather than the NCMA due to the NCMA resulting in negative numbers in some replicates. 

Number Significantly Difference Failure under Failure under 
normal different from the I-hit I-hit 

(mean:!: SD) from the reference dispersive nondispersive 
Sample description reference at (proportion) rule? (Greater rule? (Greater 

a=0.10? than 0.15) than 0.30) 

Seawater control 195 ± 13 -­ --­ --­ --­
WWD02-0-4-150205 (NAS# 5246G) 161 ± 11 No 0.07 No No 
WWD02-4-8-l50205 (NAS# 5245G) 166 ± 12 No 0.05 No No 
WWD05-0-4-150206 (NAS# 5231 G) 151±30 No 0.12 No No 
WWD12-0-4-150206 (NAS# 5247G) 196 ± 12 No -0.11 No No 
WWD-REF-1503 19 (NAS# 5230G) 175 ±45 --­ -­ --­ -­

If the mean NCMA for a test sediment is >20% (<80% number normal compared to control), and is 15% (dispersive) 
or 30% (nondispersive) absolute over the mean reference sediment NCMA (absolute below the mean reference 
number normal), and statistically different from reference (u. = 0.10), it fails under the single-hit rule. 
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NORTHWESTERN AQUA TIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4 

June 20, 1990 Revision 2 (2/ I 0/97) 


TEST PROTOCOL 

BIVALVE LARVAL SEDIMENT BIOASSAY 

I. INTRODUCTION: 
1.1 	 Purpose ofStudy: The purpose of this study is to identify test sediments that are toxic to bivalve larvae. 

1.2 	 Summary of Method: The 48- to 60-hr static test is perfonned using newly fertilized embryos of the 
Pacific oyster, Crassostrea gigas or blue mussel, Mytilus sp. Eighteen grams of test sediment suspended 
in 900 mL oftest water are vigorously mixed for 10 sec in the I L glass test vessels to produce the test 
medium. After 4 hr, the test containers are inoculated with <2-hr-old embryos at a level sufficient to 
yield a final concentration of 20-40 per ml. Five replicates are used for each treatment, reference, and 
control sediment (A sixth replicate is used only for water quality measurements). Mortality, abnonnal 
development, and combined mortality/abnonnality during exposure are the response criteria used. The 
mean ± S.D. for each treatment and test endpoint is given in the final report. Between-treatment 
comparisons may be made with Student's t-test, or by using an analysis of variance with an appropriate 
oost-hoc test. 

2. STUDY MANAGEMENT: 
2.1 	 Sponsor's Name and Address: 

2.2 Sponsor's Study Monitor: 

2.3 	 Name ofTesting Laboratory: 

Northwestern Aquatic Sciences 

Yaquina Bay Road 

P.O. Box 1437 

Newport, OR 97365 


2.4 	 Test Location: ------------- ­

2.5 	 Laboratory's Personnel to be Assigned to the Study: 

Project Manager/Technical Director: ----------- ­

Qual. Assurance Officer:--------- ­
Aquatic Biologist:------ - -----­
Aquatic Biologist:------------ ­

2.6 	 Proposed Testing Schedule: Tests to begin within 2 weeks (8 weeks if held under nitrogen for PSDDA) 
ofsample collection. Reference toxicant test to be run concurrently. 

2.7 	 Good Laboratory Practices: Tests are conducted according to Good Laboratory Practices (GLP) as 
defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part 
792). 

3. TEST MATERIAL 
The test materials are marine sediments. The collected sediments are placed in solvent and acid cleaned I L 
glass jars fitted with TFE-lined screw caps. Samples are stored at 4°C in the dark for up to 14 days. For 
PSDDA testing, the samples may be stored under nitrogen at 4°C in the dark in the original sealed containers 
for up to 8 weeks prior to testing. In addition to the test sediments, one or more reference sediments (a clean 
sediment with physical characteristics similar to the test sediments) must be employed. A second control 
sediment from a clean site may also be used (optional). 
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June 20, 1990 Revision 2 (2/10/97) 

4. TEST WATER 
Test water is filtered Yaquina Bay seawater adjusted to a salinity of28 ppt. The water is pumped daily from 
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the 
laboratory. Filtration is accomplished using a sand filter followed by a medium porosity (10-25 um) cartridge 
filter, then a $0.45 um filter. An alternative seawater supply of similar quality may be used. The use of sterile 
seawater may be desirable. 

5. TEST ORGANISMS 
5.1 	 Species: Pacific oyster, Crassostrea gigas or blue mussel Mytilus sp. 

5.2 	 Source: Adult oysters are purchased from Oregon Oyster Co., Newport, OR, a commercial grower. Blue 
mussels are purchased from a commercial supplier such as Carlsbad Aquafanns, Carlsbad, CA. 

5.3 	 Age at Study Initiation: Less than two-hour-old embryos. 

5.4 	 Conditioning/Acclimation of Adults: Adult bivalves are conditioned/acclimated by holding for up to 
eight weeks in seasoned fiberglass water trays supplied with a minimum of 1 L/min of unfiltered Yaquina 
Bay, OR water (22-32 ppt) at a temperature of approximately 18-22°C (14-t8°C for mussels). 
Supplemental feeding with cultured algae may be desirable. A 14 hour/10 hour light-dark photoperiod is 
employed. 

5.5 	 Spawning and Fertilization: Adult bivalves are cleaned by brushing and placed into spawning trays 
supplied with seawater. The bivalves are spawned by gradually increasing the water temperature to 
5-10°C above the conditioning temperature over approximately a one hour period. Spenn from a 
sacrificed male may be added to the spawning tray to aid stimulation of natural spawning. If spawning 
does not occur, the water is cooled and the cycle is repeated. Bivalves that begin spawning are rinsed 
and isolated in clean sterile seawater for collection ofgametes. 

Eggs from two or more females are fertilized by addition of sperm from two or more males at a 
concentration of 105 to I 07/ml. After fertilization, the embryo density is adjusted to approximately 
2000-4000/ml by dilution with 28 ppt seawater. Embryos are kept suspended by frequent gentle 
agitation with a perforated plunger and the temperature is maintained at test temperature. The quality of 
the embryos is verified before testing by microscopic examination. Less than 2-hr-old embryos are used 
in the test. 

6. DESCRIPTION OF TEST SYSTEM 
6.1 	 Test Chambers and Environmental Control: Test chambers used in the toxicity test are covered I L glass 

beakers. Test chambers are maintained at constant temperature by partial immersion in a 
temperature-controlled water bath or placement in a temperature-controlled environmental chamber. 
Aeration is generally recommended but not required by PSEP unless dissolved oxygen falls below 60% 
saturation. Aeration is required for PSDDA. The test is performed under a 14:10 L:D photoperiod with 
illumination supplied by fluorescent lamps. 

6.2 	 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPAf600/4-90/027. 
(NAS SOP No. G-1.) New glassware and test systems are soaked 15 minutes in tap water and scrubbed with 
detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, 
dilute (I 00/o, V: V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized 
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed 
three times with deionized water. Test systems and chambers are rinsed again with dilution water just before 
use. 
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7. EXPERIMENTAL DESIGN AND TEST PROCEDURES 
7. I 	 Experimental Design: The experimental design consists of exposure of bivalve embryos to a number of 

test sediments, one or more reference sediments, a clean sand control sediment (optional), and a 
no-sediment (seawater) control. Each treatment consists of five replicate test containers, each containing 
from 20,000 to 40,000 bivalve embryos. A sixth replicate series is used for water quality measurements. 
Complete randomization oftest containers is used. 

7.2 	 Test Procedure: Eighteen grams oftest or control sediment is added to the appropriate 1 L test container 
and the test water is added to a final volume of 900 mL. The containers are vigorously mixed for 10 
seconds and then allowed to settle for 4 hr. Each test vessel is then inoculated with 20,000 to 40,000 
<2-hr-old bivalve embryos (- 1 ml of embryo stock). The embryos are incubated at 20 ± I °C for oysters 
( 16 ± 1°C for mussels) for 48-60 h to permit development into nonnal prodissoconch I stage larvae. 
Immediately after inoculation of the test vessels with embryos, I 0 ml aliquots are removed from each of 
the five no-sediment control replicates and preserved in 5% buffered formalin. These are counted at a 
later date to establish the average initial embryo concentration. 

The test is terminated after 48-60 hr by carefully decanting the supernatant liquid into a 1000 ml beaker. 
Ten milliliter aliquots are then taken from each beaker, placed into a 30 ml glass vial, and preserved in 
5% buffered formalin. The beaker contents are gently agitated using a perforated plastic plunger at the 
time of aliquot removal to ensure that the aliquots accurately reflect the embryo/larval concentration of 
the entire test vessel. Larvae are subsequently counted in the 30 ml vials using an inverted compound 
microscope to determine the total number of larvae and the number failing to develop a complete shell; 
these data are used for calculating the percent mortality, percent abnormality, and percent combined 
mortality and abnormality (percent abnormal/dead). Approximately 10% of the samples may be counted 
by a second investigator as a QNQC measure. 

7.3 	 Effect Criteria: Effect criteria are: 1) mortality of the embryos, and 2) abnormal development (failure to 
produce completely developed shells). A third effect expression is a combination of these two, percent 
abnormal/dead. This is functionally equivalent to percent nonnal. 

The initial number ofembryos are determined by averaging the counts of all eggs in initial subsamples of 
the five seawater control test containers. Live abnormal larvae are those observed at 48-60 hr in which a 
fully shelled, straight-hinged, D-shaped prodissoconch I stage has been reached. 

7.4 	 Test Conditions: The test exposure duration is 48-60 h. The test temperature is 20 ± I°C for oysters and 
16 ± I°C for mussels. The salinity is 28 ± I ppt. The photoperiod is a 14: l0 hr, L:D cycle of fluorescent 
light. Aeration is not required for PSEP unless dissolved oxygen falls below 60% saturation; aeration is 
required for PSDDA (dissolved oxygen must be maintained at~ 4 mg/L). Test chambers are l L glass 
beakers held in a controlled temperature environment. 

7.5 	 Feeding: Embryos are not fed during the test. 

7.6 	 Test Duration, Type and Frequency of Observations. and Methods: The test duration is 48-60 hours. The 
type and frequency ofobservations to be made during the test are summarized as follows: 

TYPE OF OBSERVATION 	 TIMES OF OBSERVATION 
Biological Data 

Mortality and abnormal development End oftest (at 48-60 hours) 
Physical and Chemical Data 

Temperature, dissolved oxygen, Daily in water quality beakers 
salinity, & pH 

Ammonia-N and sulfide Beginning & end oftest in water quality beakers 

Temperature is measured with a calibrated mercury thermometer or telethermometer. Dissolved oxygen 
is directly measured in test vessels using a polarographic oxygen probe calibrated according to the 
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manufacturer's recommendations. Salinity is measured using a refractometer. The pH is measured with a 
pH probe and a calibrated meter with scale divisions ofO.I pH units. Ammonia-N is measured using the 
HACH Model FF-3 test kit (ammonia-N detection limit 0.1 mg!L). Sulfide is measured using the HACH 
Hydrogen Sulfide Test Kit Model HS-WR (sulfide detection limit 0.01 mg!L}. 

7. 7 	 Criteria ofTest Acceptance: The test results are acceptable if at least 70% of the seawater control larvae 
achieve a nonnal,D-shaped prodissoconch I stage. Also, for PSDDA. effects in the reference sediments 
must be s 35% over the seawater control. 

8. 	DATA ANALYSIS METHODS 
Prior to issuance of the July 1995 revision of the PSEP recommended guidelines for conducting laboratory 
bioassays, no specific guidance was given for the computation of endpoints. All three standard endpoints, 
percent abnormal, percent combined mortality/abnormality, and percent mortality have occasionally been 
computed both with, and without, normalization for the seawater control. In order to be consistent with what 
we assume to be the PSAMP format, all endpoints given in reports are usually the non-normalized endpoints. 
In addition. normalized percent mortality (NPM), and normalized combined mortality/abnormality (NCMA) 
are computed and are included in the raw data computer printouts. The formulas employed for each of these 
computations are as follows: 

PABN (Percent Abnormality) = IOO•(A/T) 

PABND (Combined Percent Mortality/Abnormality)= IOO•((I-N)/I) 

PMORT (Percent Mortality)= JOO•((I-T)/I) 

NPM (Normalized Percent Mortality)= 1oo•(I-(T/TS)) 

NCMA (Normalized Combined Percent Mortality/ Abnormality) = I 00*( 1-(N/NS)) 


where the following are counts per 10 ml subsample: 

N =nonnal larvae counted 
A = abnormal larvae counted 
T = N+A (total larvae counted) 
I= number of inoculated embryos (from average of zero time counts) 
TS = average oftotal larvae counted in seawater controls 
NS = average of normal larvae counted in seawater controls 

Other endpoints may be computed at client request. 

The means and standard deviation are then calculated for each treatment level. Between-treatment 
comparisons for each biological endpoint may be made using a Mest or a one-way analysis of variance F test 
(Snedecor and Cochran 1967). An arcsine square root data transformation is required for proportional data. 

9. 	 REPORTING 
A standard NAS report of the test results must include the following information: name and identification of the 
test; the investigator and laboratory; sediment holding temperature data; information on the test sediment 
including the interstitial salinity; information on the source of seawater used; detailed information about the test 
organisms including acclimation conditions; a description of the experimental design and test chambers and 
other test conditions including water quality; information about any aeration that may have been required; 
definition of the effect criteria and other observations; unusual responses, if any, in the control treatment; 
individual replicate and mean and S.D. data for larval mortality after 48-60 hr; individual replicate and mean 
and S.D. data for larval abnormalities after 48-60 hr; individual replicate and mean and S.D. data for combined 
abnormality and mortality; 48-hr LC50 and EC50 with reference toxicant; a description of data analysis 
methods and documentation of statistical test results; any unusual information about the test or deviations from 
procedures. 

I0. STUDY DESIGN AL TERATION 
Amendments made to the protocol must be approved by the sponsor and study director and should include a 
description ofthe change, the reason for the change, the date the change took effect, and the dated signatures of 
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the study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw 
data. 

11. 	 REFERENCE TOXICANT 
Reference toxicant testing should be included with each study or at regular intervals as defined in the Quality 
Assurance Program ofthe laboratory. 

12. 	 REFERENCED GUIDELINES 
ASTM. 1989. Standard guide for conducting static acute toxicity tests with embryos of four species of 
saltwater bivalve molluscs. ASTM Standard Method No. E 724-89. Am. Soc. Test. Mat., Philadelphia, PA. 

PSDDA. 1990. Summary and conclusions of the Puget Sound Dredged Disposal Analysis (PSDDA) Bioassay 
Workshop, memorandum for the record. U.S. Anny Corps of Engineers, Seattle District. 

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioassays on Puget 
Sound sediments. Prepared for U.S. Env. Prot. Agency, Region 10, Office of Puget Sound, Seattle, WA and 
Puget Sound Water Quality Authority, P.O. Box 40900, Olympia, WA. 

Snedecor, G.W. and W.G. Cochran. 1967. Statistical methods. Sixth ed., The Iowa State Univ. Press. Ames, 
Iowa., 593 pp. 

Weber, CJ. (Ed.) 1991. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms (fourth Edition). EPA/600/4-90/027. 

13. APPROVALS 

Name Date 

for NORTHWESTERN AQUATIC SCIENCES 
Name Date 
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RAW DAT A DIVIDER PAGE 

Test No. 865-4 


TEST DESCRIPTION, MONITORING, AND RESULTS 

BENCHSHEETS 




------

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4 
NAS-XXX-SP/OE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS ~.,,./c-'Y v ·i..-~ 
... fl~~. <:17 ~ 
y-- v'l'(p ., ~';) 

Test No. 865-4 Client Anchor QEA Investigator 

STUDY MANAGEMENT 
Client: ANCHOR QEA, LLC, 720 Olive Way, Suite 1900, Seattle, WA 98101 

Client's Study Monitor: __M_s_._C_in_d_.y_F_i_el_d_s______________________ 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: \. 


Proj. Man./Study Dir. (.,. ..} . 1~1 5 -:,p r. P-! t.:> 
QA Officer L. K. Nemeth 

1. J{;.;s /\J:dCt-1h.l1 ,;l, I': , ­

3. '1.r3i.,ow~ ~ 
5. t;,,;. If_,h lw-- ¢!? 6. 

----------------~ 

Study Schedule: 
Test Beginning: 1?>'2..0 Test Ending: '-/~~A- is le.:, LC 

TEST MATERIAL 
General description (see sample logbook/chain-of-custody for details): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

5231G 
WWDOS-0-4-150206 

2/6/2015 
3/23/2015 

ZCf.O 

5245G 
WWD02-4-8·150205 

2/5/2015 
3/23/2015 

z.q ,.5' 

5246G 
WWD02-04-150205 

2/5/2015 
3/23/2015 

Z-<.:1 s: 

5247G 
WWD12-0-4-150206 

2/6/2015 
3/23/2015 

2r1.o 

5230G 
WWD-REF-150319 

3/19/2015 
3/20/2015 

'2.:f. 0 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

NAS Sample No.: 
Description: 
Collection Date: 
Receipt Date: 
Inters.Salinity (ppt): 

Error codes: 1) correction of handwriting error 
2) written In wrong location; entry deleted 
3) wrong date deleted, replaced with correct date 
4) error found in measurement; measurement repeated Page _t_of~ 
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NAS-XXX-SP/DE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Client Anchor QEA Investigator
~~~~~~~~~..;...;;..;......;;.;.;;;;.;...;_~~~~~~~- -~~~ 

SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES 

Sample 
No. Description 

"'"i::n~ i - "" I c:.." '\ ..... 1 
"'"" s - z.<-J-15 

5230G b'2..~ k.)i:=..'j M.V t:a. 
' 5231G &~ MV~t>q SA-N ~ 

5245G &W\c..ll -nHC¥...
1 ~[1qc...1.1 H_\ l ~ 

5246G e,t~ W~ S'flCXU 
1 

U1>b 

5247G DA-2X.. /..t) A.J..I 
I I 

F1tJG 
1 

, w~ c..A-t'lt> wl 
I 

Fi=t· ~ ~:•-=-1 i=:O ~' • · r.V"f'S 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4 
NAS-XXX-SP/DE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Client Anchor QEA Investigator 
-------------------~ ---­

TEST ORGANISMS 
Species: Myti/us gal/oprovincia/is 
Source: -r~w12. :5tif!' f"IS.H 

Date Received: 

f~~~s,. ~He:L"toµ, wA­
"/ -2.l-1~ 

Acclimation Data: 
Date Temp. (deg.C} pH Sal (oot} DO (mg/L} Comments 

-11- Ii.; 10. =r­ ':/,~ ~;,o :?. Cl) 1-lr=L.b C\,""r!:7~ ,......,. 1 t...\ 1'l:> AU !. 

or ~uw11J"'=- ~~w~-rt=L 

Mean 
S.D. 
(N) 

Photoperiod during acclimation: ovrooc.r;!.... Af.A.81ENf c.ciND~~ 

TEST WATER 
Source: Yaquina Bay, Oregon, sea water 
DateofCollection: l/-'20 .-JS Salinity(ppt) ~"it.D pH ~.L 
Treatments: filtered to ~um, salinity-adjusted with MilliQ deionized water, aerated 

SPAWNING AND GAMETE HANDLING 
Spawning: Initial: c;<..:; U; @/PM Final: /I 3f> @1PM Fertilization: 11.20 AM@ 
Number of organisms used: females: 3 males: 3 
Egg Dilution (1 ml diluted to 500 ml}: 

CounVml of dilution: 1. 1-I°! 2. '--ls 3. 4 ,.., Mean: '/J.1 
Dilution factor= DF (mean x 500/25,000) = o. j ~ 

TEST PROCEDURES AND CONDITIONS 
Test chambers: 1 L glass beakers covered with watchglasses 
Test volumes: 18 g of test sediment; 900 ml of test water 
Replicates/treatment: (5) ::,;- Organisms/treatment: (20-40/ml) "2. S. 1 

Use 6th replicate/test sediment for water quality and development assessment beaker 
Testwaterchanges: None Aeration: Y!l_S Feeding: none Photoperiod: 14L:10D 
Test temperature (deg.C): ~ussels 1s>)oysters 20, echinoderms 15 
Beaker placement: Total randomization 
Larval stock (20,000-40,000/ml) inoculation volume: 1.0 ml; <2-hr old 
Subsample size for counting: 10 ml 

MISCELLANEOUS NOTES 

Page2._ot~ 
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4 
NAS-XXX-SP/DE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Client Anchor QEA Investigator 

Test conducted in (circle one): room 1 room 2 trailer water bath other: ~oc;,t ~ ~ 

Randomization chart: 

~(.:.'.b 

'2. ~s·--·ir' 

I ?J't 

Randomization chart: 

Randomization chart: 

Randomization chart: 

Randomization chart: 
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NAS-XXX-SP/DE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Client Anchor QEA Investigator----- ----------'--------~ ---­
WATER QUALITY RECORD 

Day _O_( L( JU. J!f} ~ overlying NH3 sampled (days..Q.and 2)? YO 
Beaker Temp. 

(deg.C)No. 
10 /S •O 
14 Is (I 

17 I~. tJ 
I ) .I 23 
1 i::..)28 

rs.<,34 

pH 

8.0 
~.o 
o. tJ 
If ,, 
Jr, r 
B-, ( 

Sal. 
(ppt) 

rz..8", (}
-?t. r} 
7-9, I J 
2..V.u 
...-Z... Cfr C> 
'Z.- &(, 0 

DO 
(ppm) 
<,r, I 

~ ·=r 
--:.1. 7 
~1.) 

-:i. 3 
71,3 

s 
(ma/U Comments 

<0.0'2-­
<....o.o~ 
<.. CJ. c') fl... 

< CJ, Q<L.. 

< O.O'L.. 
< O. O•'"t_ 

Day _1_( 4 f23 /IJ) ~ 

Temp.Beaker 
(deQ.C)No. 

10 I C,. I 
14 t S1 I 

; I!:), 017 
{ <::. l (23 

28 rs.~ 
I e;. '-f34 

pH 

~·I 
~ ' ( 

~. I 
E, I 
,f . ( 
g-, ' 

Sal. 
(ppt) 

·u. o 
z~. o 

"Z. 8 . s­
-Z..{f. l 
ZD , V 
-r..cr. o 

DO 

(oom) 
 Comments 

•;.J. " 
~. "1 

;t ' '"1 
"";/:::/ 

:.:7 • '1 
--:1. Df 

Day _2_( L/ (Vf /l'f} y,- /v>"J overlying NH3 sampled (days Oand 2)? YB · ­
Beaker 

No. 
Temp. 
(deQ.C) 

pH Sal. 
(oot) 

DO 
(ppm) 

s 
(ma/L) Comments 

10 is,, g, "2­ 2. ~tO <.:. C) .c 6. 0'2. 
14 f c,. I € , I 7-~'ZQ tJ ~v ~ Or0 2. <Si,) y-...­ 'k-'2,,_r I 

17 ; <;. t ~.' 'L ~. 0 ~- {.; <. o, o-i. 
23 /<.:::. 2 g I I ·-ZJf, CJ "l"-0 < Or 07­
28 i <;. l.f­ ~. I 42-$1 { ~ - · L. (J , Ol­
34 ( <!:;, '{ K, I z..8.0 '(.6 L. o. O"L. 
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Anchor QEA 

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4 
NAS-XXX-SP/DE4 

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Investigator 

Beaker Response 
no. N A 

'Z. tl! ,,_., I J ....,, ,. r., A.,S 
< "'L7.(; 

.. 

cf "L~!'" 

J G., ~s P 

I 'I ~r"'" 

"]r:, "'f... t -,....... 

x .,._ '2.ST 
:S P '::: ) .., 

Beaker Response 
no. N 

1 ) 7 'V 

2 /~-'I 

3 J" 1.--' 

4 -t. J tt 
5 I o a 

/ {. 'I6 
z..,o 1.-; 

8 
7 

I ~S 

)c. tj9 
10 
11 7,...IJ 

12 1 s~ 

13 ) 'i v 
14 
15 qr;--

­

16 I '1"J 
17 
18 Jr:? 

1,.-t'(19 
20 It. I 
21 I 1 t 
22 JI 6 
23 
24 )/ J 

25 I fl 
26 1(;'-1 
27 J bCf 
28 
29 Z,.01./ 

16T30 
31 I 6"f 

,~.. r­32 
33 I '-/4 
34 
35 ;S-Y 
36 If tJ 

A 
-z.-. 
-i­
~? 

y 
1..-'1 

} 0 

1.-­

I S 

l/ 

~ 

'4 
{:, 

I A' 

'"7 

'-I 
z.r 
4 
r 

J 


t 
'-I 
lf 

G15 

-
1..­

J 
'( ­
r 
'I 

-

7 
11 

Beaker Res:>onse 
no. N A 

ro-~ID ,, 
6/l'f''i (":l 
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SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS 

Test No. 865-4 Investigator --- ­
LARVAL COUNT DATA - QC COUNTS 

ResoonseBeaker 
A 


1 

2 


no. N 

3 


4 

5 

6 


...,7 
 I "11­
8 

9 


10 


11 

12 

13 

14 

15 
 'l '2­ l '3P 
16 

17 

18 

19 
 i.520'7 
20 

21 

22 
 ~ll 0 
23 

24 

25 

26 


27 

28 

29 

30 
 .+I ~'-I 
31 

32 

33 


34 

35 

36 


Beaker Resoonse 
11-------...1.r.........;..;..:--~ 


n~ N A 
Beaker Resoonse 

l...__....;..;.;;,..;;.i;..=..:--~ 

no. N A 
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{. TAYLOR SHELLFISH FARMS 

. 

~aylor SE 130LYNCH RD, SHB...TON, WA 98584 
heHfish PH: (3SJ) 42X>178 FAX: (.Bl) 426-3643 
~ WASHINGTON CERTIRCAllON f: WA 46SP 

10.55 

UNPROCESSED MUSSELS 


Original Harvesters Cert#: WA 46 SP 
Original Ha.Nest Date: 4119/2015 Airbill # 
Anal Harvest Date:411W2015 
Harvested In: Washington Sate 
Harvest Area: Totten Inlet 
Wat Sored: 
SHIPTO: 

NW AQUATIC 

!? cvd'~ t l ?l·r·'S r­ -,F-E-i-#-1---­·-I 
Perishab6e Keep Refrigerated 2-0 C 0 

Fann Rajsed Shetlfish - Product of USA 



RAW DATA DIVIDER PAGE 
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TEST DATA ANALYSIS RECORDS 




Test number 865-4 Larval Sediment Tesl 5/29/2015 

;:) 
l:> 
{" 

0\ 
.!) 

0 
'1\ 

~ 

Endpoints Data Entry and Calculations File 
BKR"'buker number 
INIT•nun1ber or lllOalintd ernbtyoo (rrom ........ '16 of <en>-bme counts) i~munll 


NORM•numbernonn•I .• 276• 
ABN>omnnber •hn<>rmlll b 255, 

TOTAL•NORM+ABN c 238 ' 

PMORT•pe"*'1 mortolrtya100((1NIT-TOTAl.)llNl_T) .d 255 
PABN•perc:enl abnormalJ1Y"100(AB/llTOTAL) 282 

PABNO-c:omlxned pen:enl mo<1ality •nd obnormabtyo IOO((INIT-NORM)nNIT) .Mein• 257: 
NPM•normallzed percent mor!Arrtyo100(1-{TOTALJTS)) 

.whenl TS•averm~ of to-.r tafv111 counted Jn se~ter ~tral~. 

NCMA•nonnoll<od c:ombon6Q P<Orcenl mor1ohly •nd •bnormarrtyo!00(1-(NORMINS)). ,NS (mean T_S (mean 
....,_ NS••voro~ of n<>rmol larvte C<>Unled m.......Cerconlrols nonn10 IDtall 

195 0 214 2 

-..,.1 UI SWa>nl • % nomYil D1 menmce led 
rerative to INIT rel.obvelaSWoont 

75 8 898 

NAS °CLIENT 
INDEJ<°BKR:SMPL 

0 

DESCRIP REPL ilNITiNORM~AeHiTOTAL:PMORT iPABH .PASHO ;HPM .HCMA .HORM)PMORr'PABH ;PABND .HPM HCMA 

1 i 16 IWCCl<lbol IWCOOird '257• 193; 17 210 184, 81 250 2 01 I 01 
2· 19'-w('iweof11ro1 2' 257' 211i 28. 245° H' 114: 15ei -14 41 -tt 3! ; Munj 195_ 187. 89 24.2 o.o• oa· 
3. e'swconwc 'sweon1ro1 3' 257 185; 13' 198~ 23 oi ea· 2a 1' 79'. 51, SD . 13 1 o' 19 4.9' B.4: 8 5. 
4. 5iJWCOi.lroi :swc.on1ro1 4'. 257 190; 21' 21( ta.o: 100: 28 1 15' 2 a'. • n 5" 5' 5" 5: 5: 5 
5. 36i-..1ro1 · iawcon1ro1 5· . 257' 100: _11: 19 5' 8 2' 28 1 3 4' 2 a; · 20r: 
s; 1oi~ il'Miontv1 8i ""I ropliclte : 257. 
7' 2115246G '. V>WDD2-G-4-l:;cJ205 11 257 171 51 176 318 28 335 17 8 12 3• 
8 25:5246G "WNDDl?-G-4-1:;cJ205 2'. · 251' 1~· 4J 1811; 34 7" 24" 362. 21 8. 15 9' ·Moon 181 351" 35 37 3 22 0 17.3 
9 33 is2.ioo - '.~-G-4-1:;cJ205 . 257 ' 1~· 11 155' 39 7 11 ~o 278 282 .. S.D. 11 32" 2 0 42 . 39" 58 

10: -32'52.ioo ,WWD02-CM-1:;cJ205 '257: 158. 5i 183. 368. 3 i" aea· 23 9 19 o· n 5: 5: 5" 5: 5: 5 
11 31.5246G WWOD2-CM-1:;cJ205 5 : 257; - 1~9: 173 32 7. 23:_343: 192: 133:4. 

12; 34'5246G ; WW002-CM-1:;cJ2D5 a· wq replata '. =i 

13· 18 5245G WW002"4-8-1:;cJ205 257• 183 187 27 3_ 21 288· 12 7 62 

14' 9°5245G "WM'io2#1s0205 isi· 1eii 1~ 36.2• 24 378; 2a.-i 119: ·Moon 1aa M.3 u· 35 5 21 1 14.9 
15 30·524sc . WW002-4-B-1 :;c>205 257 188i 171 33.Si 18 34.7 20.2 138- ·so· 12 47' 10' 47 56. a2' 
1a· 12·s24sc . WWOD2-4-8-1:;o205 4 257 15oi 154 2.8 41.7: 28.1 23.1 ~ : n 5 5' 5' s· s 5;40.1 ~ 
17" 27:5245G ·wwoo2-4-.B-1:;o2o5 5 257 11isj o_ 169 34.3 o.o, 34.3' 21.1 133' 

18 23i5245G . WW002-+8-1:;cJ205 e: wqrep[ica1o · 251· 
 j 

19. 3~;5231_G _WWOD5-0-4-1:;cJ206 1• .m: 158i 71 165 358 4.21 38.8 23.0 19.0' 
177.20 24:5231G WWD05-0-4-15020fl 2 " 257 171: a· 312' 3 4: 33 5' 17 4. 12 3: :Moan: 151: 378 e 2· ~ 1 251 224 

21 ei52j1G :WwDo5-0.+150208 3 : 257 1BS 10' 179 304 58 34.3 184 133; Sil 30 100 53 118° 12.0' 15 8 
22 15is231G iWNoos-iM-150200 •: 257, 98 18 ll8 549" 15 5 819. 456: 49 7 5 5 . i 5 

23. 20:5231G ·~1Sri20a 5 ' 2571 181. 4· 185 358: 2 4: 374: 230. 17 4. 
24i 28;523\G :~--150208 Biwq~ ; mj 
2s: 1115247G :WWD12-G-4-150208 257, 213 a, 219 14 9 27 17 2 -22 -92 
29; 2si52uG - iw,W12-CM-1scl2oa • 2571 181 4 1a5' 281 22" 29 8. 138 72 .Me•n. 199' 222" 2.1 23 8 B.5 --0 5 
27' :z9i5247G 'W'No12-CM-t50208 3 • 257' 202" 2 204' 201" 1 a· 215" 4 a· -:ia·so· 12' 49 o.a' 47 59 62 
23' 3i5z4fo -·..vwoi:Z-CM-15020fl · 251i 192· 3: 195 24 2 t 5" 25 3" DO 15 5" 5: 5 55, 

29' 13 5Z~7G . wNo12-G-4-1502DB 257' 192 a· 198 230. 3 o· 25 3" 78: 15" 

30i 17'5;i47G 'WWD12-G-4-15020fl 8 i ""I replicole I 257i 

31 2_5230G WWD-REF-150319 1 257 154 ' 158 39.3 1 3 Ml.1 27.2 210 


7_5230G . 'M'IO-REF-1 s0319 2' 257' 20.2i + 204 20.7· 1 o' 21.5: -3.6. ; M ..n: 175' 30.9· 1.5 31.9· 11 o· 102 
33_ 4!5230G .WWO-REF-150319 3" 257' '234i 238 7.5· 1.7' 9.o· -11.1 -20.0' ; SD . 45 ' 111' 08 118· 212· 232 
34 1 5230G :wwo.RE_F-150319 4: 2si 110' 112: 331' 12' - 339' 197: ffsi · n 5. s: 5. 

5' . 

35" 22:5230G iWWD-REF-150319 5: . 257. 118' 119 53 7' 2s: 549: 44 4 405; 

32. 4.8: 

36. 14i5230G ' W.V0.REF-1s031e aj wq J9Plato · 257° 



Project Name: P865-4 Mytilus Number Normal 

Ref Samp: x2Sample: x,,..1-~~---­
Samp ID: WWD02-0-4-150205 ) 

Alias: NAS# 5246G 
Replicates: 5 

Mean: 161.2 
SD: 10.849 

Tr Mean: 161.2 
Trans SD: 10.849 

Ref ID: WWD-REF-150319 
Alias. AS#5230G 

Replicates: 5 
Mean: 175.2 

SD: 45.158 
Tr Mean: 175.2 

Trans SD: 45.158 

Shapiro-Wilk Results: Levene's Results: Test Results: 

Residual Mean: 0 Test Residual Mean: 8.16 Statistic: Approximate t 
Residual SD: 21.309 Test Residual SD: 5.871 Balanced Design: Yes 

SS: 8627.6 ReF. Residual Mean: 34.24 Transformation: No Transformation 
K: 5 Ref. Residual SD: 23.953 
b: 91.128 Deg. of Freedom: 8 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >== x2 

Calculated Value: 0.9625 Calculated Value: 2.3647 Alternate: x1 < x2 
Critical Value: <== 0.842 Critical Value: >== 1.860 

Normally 
Distributed: Yes 

Variances 
Homogeneous: No 

rees of Freedom: 4 
Experimental Alpha Level: o.1) 

acuae alie:-"015741 
Override Option: N/A Critical Val e: >== 1.533 

Accept Null Hypothesis: Yes 

Power: 
Min. Difference for Power: 

Trans. Leven e's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 171 171 154 154 9.B 21.2 -59.2 
2 164 164 202 202 2.B 26.8 -21.2 
3 144 144 234 234 17.2 58.8 -17.2 
4 158 158 170 170 3.2 5.2 -5.2 
5 169 169 116 116 7.8 59.2 -3.2 
6 2.8 
7 7.8 
B 9.8 
9 26.8 

10 58.8 

Number normal was not significantly less in the test sediment WWD02-0-4-150205 

than in the reference sediment (WWD-REF-150319) at a"'0.10. _ {,jj 



Project Name: P865-4 Mytilus Number Normal 

Sample: 

Samp ID: 


Alias: 
 AS# 5245G 
Replicates: 5 

Mean: 166 
SD: 12.186 

Tr Mean: 166 
Trans SD: 12.186 

Ref Samp; 
Ref ID· D-REF-150319 

Alias: AS# 5230G 
Replicates: 5 

Mean: 175.2 
SD: 45.158 

Tr Mean: 175.2 
Trans SD: 45.158 

Shapiro-Wilk Results: Levene's Results: Test Results: 

Residual Mean: 0 Test Residual Mean: 8.8 Statistic: Approximate t 
Residual SD: 21.461 Test Residual SD: 7.19 Balanced Design: Yes 

SS: 8750.8 Ref. Residual Mean: 34.24 Transformation: No Transformation 
K: 5 Ref. Residual SD: 23.953 
b: 91.971 Deg. of Freedom: B 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >= x2 

Calculated Value: 0.9666 Calculated Value: 2.2746 Alternate: x1 < x2 
Critical Value: <= 0.642 Critical Value: >= 1.860 

Normally Variances 
Distributed: Yes Homogeneous: No Experimental Alpha Level: 0.1 ' 

Calculated \laTUe: o.4398 
Override Option: NIA e: >= 1.476 

Accept Null Hypothesis: Yes 

Power. 
Min. Difference for Power: 

Trans. Levene's Levene's Mann- Shiplro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Ran kits Residuals 

1 183 183 154 154 17 21.2 -59.2 
2 160 160 202 202 6 26.8 -21.2 
3 168 168 234 234 2 58.8 -16 
4 150 150 170 170 16 5.2 -6 
5 169 169 116 116 3 59.2 -5.2 
6 2 
7 3 
8 17 
9 26.8 
10 58.8 

Number normal was not significantly less in the test sediment WWD02-4-8-150205 

than in the reference sediment (WWD-REF-150319) at a=0.10. _ G.)1 

pA~E; l\ oF z.~ 



Project Name: P865-4 Mytilus Number Normal 

Sample: x1 
Samp ID: D05-0-4-150206 

Alias: 
Replicates: 5 

Mean: 151.4 
SD: 30.336 

Tr Mean: 151.4 
Trans SD: 30.336 

Shapiro-Wilk Results: 

Residual Mean: 0 
Residual SD: 24.961 

SS: 11838 
K: 5 
b: 105.76 

Alpha Level: 0.05 
Calculated Value: 0.9448 

Critical Value: <= 0.842 

Normally 
Distributed: Yes 

Override Option: NIA 

Levene's Results: 

Test Residual Mean: 
Test Residual SD: 

Ref. Residual Mean: 
Ref. Residual SD: 
Deg. of Freedom: 

Alpha Level: 
Calculated Value: 

Critical Value: 

Variances 
Homogeneous: 

21 .36 
18.708 
34.24 
23.953 
8 

0.1 
0.9476 
>.. 1.860 

Yes 

RefSamp: x2 
Ref ID WWD-REF-1 50319 

Alias: AS# 5230G 
Replicates: 5 

Mean: 175.2 
SD: 45.158 

Tr Mean: 175.2 
Trans SD: 45.158 

Test Results: 

Statistic: Student's t 
Balanced Design: Yes 

Transformation: No Transformation 

Experimental Hypothesis 
Null: X1 >= x2 

Alternate: x1 < x2 

Degrees of Freedom: 8 
<]xeenmental Alpha Level: o.D 

Calculated Value: 0.9783 
Critical Value: >= 1.397 

Q ccept Null Hypothesis:_!~ 

Power: 
Min. Difference for Power: 

J 
Trans. Levene's Levene's Mann­

/I Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals 

1 158 158 154 154 6.6 21 .2 -59.2 
2 171 171 202 202 19.6 26.6 -53.4 
3 169 169 234 234 17.6 58.6 -21.2 
4 98 98 170 170 53.4 5.2 -5.2 
5 161 161 116 116 9.6 59.2 6.6 
6 9.6 
7 17.6 
8 19.6 
9 26.8 
10 58.8 

Number normal was not significantly less in the test sediment WWDOS-0-4-150206 

than in the reference sediment (WWD-REF-150319) at a=0.10. - 6jl 



Project Name: P865-4 Mytilus Number Normal 

Sample: 

Samp ID: 


Alias: 

Replicates: 5 

Mean: 196 
SD: 12.062 

Tr Mean: 196 
Trans SD: 12.062 

Ref Samp: 
x2 ---­Ref ID· WWD-REF-150319) 

Alias: S# 5230G 
Replicates: 5 

Mean: 175.2 
SD: 45.158 

Tr Mean: 175.2 
Trans SD: 45.158 

Shapiro-Wilk Results: Levene's Results: Test Results: 

Residual Mean: 0 Test Residual Mean: 9.2 Statistic: Approximate t 
Residual SD: 21.446 Test Residual SD: 6.301 Balanced Design: Yes 

SS: 8738.8 Ref. Residual Mean: 34.24 Transformation: No Transformation 
K: 5 Ref. Residual SD: 23.953 
b: 91.739 Deg. of Freedom: 8 

Experimental Hypothesis 
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >= x2 

Calculated Value: 0.9631 Calculated Value: 2.2607 Alternate: x1 < x2 
Critical Value: <= 0.842 Critical Value· >= 1.860 

Normally Variances 5 
Distributed: Yes Homogeneous: No 0.1 

a ue: -0.9951 
Override Option: N/A alue: >= 1.476 

ccepl Null Hypothesis: 

Power: 
Min. Difference for Power: 

Trans. Levene's Leven e's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference Whitney Wilk 
Number Data Test Data Data Data Residuals Residuals Ranks Residuals 

1 213 213 154 154 17 21.2 -59.2 
2 181 181 202 202 15 26.8 -21 .2 
3 202 202 234 234 6 58.8 -15 
4 192 192 170 170 4 5.2 -5.2 
5 192 192 116 116 4 59.2 -4 
6 -4 
7 6 
8 17 
9 26.8 
10 58.8 

Number normal was not significantly less in the test sediment WWD12-0-4-150206 

than in the reference sediment 9WWD-REF-150319} at a=0.10. 



Test number 865-4 Larval Sediment Test 5/3/2015 

Water Quality Data File 
NAS 

BKR ·sMPL 
CLIENT 

.DESCRIP REPiDAY 'TEMP pH SAL DO s < or>.NH4+NH3 <or> NH3 
1 O swcontrol 
14.5230G 
17 5247G 
23 5245G 
20.5231G 
34·5246<3 
10 swcontrol 
14 5230G 
17.5247G 
23 5245G 
- ··--· ­ -­
28 5231G 
34.5246G 
10 swcontrol 
14.5230G 
1i5247G 
23 5245G 
-·-· - -­

28 5231G 
34·s246G 

swcontrol 6 0 15.0 
w\,.,iD~REF-150319 6 0 15.1 . -­ --·-·· -·--­
WWD12-D-4-150206 6 0 15.0 

· v\twoo24-S:.1 so205 6 0 15.1 
WWDOS-0-4-150206 6 0 15.3 
WWD02-0-4-150205 6 0 15.3- --­ -
swcontrol 6 1 15.1 
WWD~REF-150319 6 1 15.1 

. l/l/W512-0-4-150206 6 1 15.0. - --­ ---­
WWD02-4-8-150205 6 1 15.1 

. WWDOS-0-4-150206 
.. 

6 1 15.3 
: WWD02:..0-4-150ios 6 1 15.4 ... 
;swcontrol 6 2 15.1·---- . - . . . ' 

WWD-REF-150319 6 2 15.1 
.WwD12-0-4-150206 6 2 1s:1· 
·--­ - ·----­
. WWD02-4-8-150205 6 2 15.2 

·---­
WWDOS-0-4-150206 6 2 15.4 
'wwbo2.-D-4-15oW5 6. 2 15.4 

8.0 28.0 8.1 <0.02 < 0.1 < 0.003 
8.0 

. ­---· 
28.0 7.7 <0.02 0.3 0.007··­

8.0 29.0 7.7 <0.02 < 0.1 < 0.003 
8.1 28.0 7.5 <0.02 0.2 0.006 
8.1 29.0 7.3 <0.02 0.1 0.004 
8.1 

-· -· -- ­ . 
29.0 7.3 <0.02 0.1 0.004 

8.1 28.0 7.9 
8.1 28.0 7.9 
8.1 28.!;) 7.9 

28.5'8.1 7.7 
8.1 28.0 7.9 
8.1 29.0 7.9 
8.2; 20.0· 

-­ · 
8.0 <0.02 < 0.1 < 0.004 

8.1 28.0 8.0 <0.02 0.1 0.004 - ­- ·--· 
8.1 28.0 8.0 <0.02 < 0.1 < o.~ 

29.if 
- -·--­ · 

8.1 8.0 <0.02 0.1 0.003 
8.1 28.5 8.1 <0.02 < 0.1 < 0.003 
8.1 2a.o· 8.0:<0.0i 0.1 0.004 

! 
Mean 15.2 

SD 0.1 
n 18--· 

Min 15.0 
Max 15.4 

- ­-· 
8.1 28.4 7.8 - - -
0.0 0.4 0.2 - - -
18 ·18· 18 12 12 12 

·­
8.0 28.0 7.3 <0.02 < 0.1 < 0.003 

- - ·---. . . - -· 
8.2 29.0 8.1 <0.02 03 i 0.007 

Page _tl_ of~ 



Test Number 865-4 Larval Sediment Test 5/29/2015 

Comparison of Initial Counts and QC Counts 

Normal Larvae 
Beaker Initial Count QC Count 
No. Normal Abnormal Normal Abnormal cv(normal} 

7 202 2 197 4 2 
15 98 18 

. . 92 
. .. 13 - . 4 

19 217 28 206 25 4 
22 116 3 110 8 4 
30 168 3 164 4 2 

-

...,
c: 
;;i 
0 
u 
0 a 

250 

200 

150 

100 

50 

0 

-

I 
fd 

f-' 

··-
0 

.4 .. 
•• 
,__ 
~ 

100 200 

1 

300 

Initial Count 

_Intercept -3.05635 
Slope 0.979128 

- --- - . 
r square 0.997654 

Page£ot~ 
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Test No. 865-4 


AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS 




SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Sediment Pore Water: Computation Worksheet 

SaHcylate Method (SOP #5492-) 


~ 
Sample 
description 

Dilution 
tadar "00655 

NH3-N 
(mgfL) pH 

Salinity · 
(ppt) I y =0 1193x 

R2 = 0.9492 

-- ­ - --, 

Blank . I 
1.0 mg/l NH3-N Std. 0.145 1.00 
3.omg/l NH3-N Std. 0.413 3.00 
6.bmgiL NH3-N Std. 
1oomg/L NH3-N Std. 

0.840 
1.100 

6.00 
10.00 

3.0 mg/l spike 0.449 3.71 ' "" 
3._0 m_g)~ spike dupl. 0.444 3.67 I .... 
5.6m~/l ?nd ~ource 0.750 

. . . l 

6.20 - : 
,,.. 

1 
2 

5230G 
5231G 

5 
5 

0.189 
0.077 

7.81 : ~ 
3.18' 

coco 
'00 "'' "" '"' __.. ... •DCI> ''"' 

3 5245G 5 0.283 11 .70 
4 5246G 5 0.090 3.72 . J 

5 5247G 5 0.025 1.03 ' 
1­ -

6 Repo!1injl li~it (m~/L) = 0.50 
7 I 

8 
9 

·Recovery (%) = 
· 
1PrecisTon (RPD) = 

123.1' 
1.12 

10 :2n_d soure~ (o/.;)= 124.0 
11 
12 .Sampl~ v~l~_me (ml). 0.10 
13 Dilution factor 5 

-
14 
15 Sample Set Description: 

116 i - Test N-a.:·P865 

17 : }e5t oay: 
18 ·species : 

~- - -·--

19 I' 
I 

4 • - - - - - -­

20 .__Sa_mp_!_e_] )pe 1~~~~~) 
21 X Bulk Sediment Porewaters 

22 Test Beaker Porewaters 
· -· ·-- -·--· ­

23 Overlyin~ ~aler 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 ~f.nalyst: _ . RSC/JB 

35 , . '. P!I!~ ~n_alxs~~: 3/24/2015
I f 

36 
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SOP No. 5492 	 Northwestern Aquatic Sciences 

Total Ammonia-~ i"- Sediment Pore W~te~ : Co!T!putation Worksheet 

Salicylate Method (SOP #5492) 


-Result 
Sample Dilution NH3-N Salinity - - ---­

,...-de....description "factor OD655 .(mg/L) pH (ppt) 

Blank 

1.0 mg/L NH3-N Std D.1Y> 1.00 
3.o mgil. NH3-N Std. f),.+13 3.00 	 .... 
6.0 mgiL NH3:N-Std. (). ~qo 6.oo 

1o.ci mQfL NH3--N Std. /, /Oo 10.00 


3.0 mg/L spike 	 tJ, i'I~ 
3.6 mQ/~ spik~ ~upl. ().lfl./</ 

5.0 mg/L 2nd so~rce ~.750 

...__... .. ...1 5230G 1 0 . 18~ -7 . ) ; :l...1' 0 . •...... "" . g , I2 5231G 1 ~.077 
3 5245G 	 ·?· ·1¥J·· ~.2J'J . . I I · :;ci - L___ _ 

4 5246G 1 0.010 ; _'/'. 0 .1."l_.~ 

5 5247G 1 o.oas- . _g. () ,';J..1. cJ 

6 . Reporting li~it Lm~/~) = 0.10 
7 I ' . . · - . - ­
8 	 Recovery(%) = #vALUE! . 

- ·-­
9 ~Precision LR£>Qj = 	 . #VALUE! 

. #VALUEi .10 :2nd s.ourc~ (%) := 
11 
12 _Sample \,IOI~~ (ml): 0.50 
13 ·Dilution factor 
14 
15 	 'sample s_et _Descripfio~ : 
16 Test No.: P865 

17 ~ :"!"est Day: 

18 :?P~cie_s: 

19 
20 Sample Type (check) 

21 x ·Bu lkS-ediment Porewaters 


22 - Test Beaker Po-rewaters 


23 ·6ve.rlyin9 water · 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 Analyst: RSC/JB 

35 	

I 
I

I 
' ;~at~--~n-alysed: 3/24/2015 

36 
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- -

SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia-N in Secji_ment P~r~ ~ater: ~o_mputa~ion Worksheet 

Salicylate ~~~ho~ !SOP #5492) 


Result 
Sample Dilution NH3-N Salinity,....---- ­ - - ---- ­ - ­ --.. 

·description factor ·ooos ,{mg{L) pH .(ppf) -­ y = 0.1496x 

Blank 
R'=0.9986 

· 1.0 mg/L NH3-N Std. 0.150 1.00 
·3.0 mg/L NH3-N Std. 0.485 3.00 """ 
. 6.5 mg/L NR3-N Std. 0.890 6.00 '""' 
1o.o ~~!~ NH3-~ Std. 1.490 10.00 "'"' 

I • .., 
3.0 mg/L spike 0.495 3.31 8 ·­:3_. ~ _rl'!9!L ~pjke dupl. 0.475 3.17 ..... 

• -·­ -·--··· · - - -1. 

5.0 m~I!-:_?~~ ~o~rce 0.700 4 .68 ·­r 
1 
2 

Day 0 (4-22-15} 
10 1 -0.002 ND -­ IQ.DO 1100 

3 14 1 0.038 0.25 ' 
4 17 1 0.01·0 N[>° 
5 23 1 -0.026 0.17 . . . 
6 28 1 -0.020 0.13 :~~P<?~ing limit (m~/L) = 0.10 
7 34 1 0.018 0.12° ... , I 
8 • -­ :Recovery(%)= 108.0 
9 Day 2 (4-24-15) : Precision (RPO) ·; 4.12 

10 10 0.009 ND ;2nd sourc~ (0/o) ~ 93.5 
11 14 0.017 0.11 
12 17 0.012 ND : Sample volume (ml): 0.50 
13 
14 

23 
28 

0.015 
0.010 

0.10 
·No· 

;Oilution factor . 
j. ~-~ L__" I 

1 

15 34 0.018 0.12 Sample Set Description: · 
16 :Test No.: 865-4 -
17 · - :Test -Day: o& 2 
18 ·si)ecies: Mytilus 
19 ~---_ J. 
20 Sample T~~ (~heck) __ _ 
21 Bulk Sediment Porewaters 
22 I Test Beaker Porewaters 
23 . x . <2~e!)0ng yv'ater 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Analyst: . 
:~ate analXzed: 

JB 
4/24/2v 

36 

865-4 Overlying NH3, Day 0 & 2 Page l '3' of 2.'it 3-1-05 



SOP No. 5492 Northwestern Aquatic Sciences 

Total Ammonia~N in Sediment Pore ~a~_!_: 9~mp~tation Worksheet 
Salicylate M_~~hod (SOP #5492) 

Result_ 
Sample Dilution NH3-N Salinity r-'~---------------., 

description factor ·oosss ·(mg/l) pH .(ppt) ­

Blank I 
·1.0 mg/L NH3-N Std. ", i.S-o 1.00 L ....,.3.o mg/L N-H3~N Std. ().l(gs- 3.oo 
6.0 mg/L NH3-N Std. ~-3'1o 6.00 ~ 

·10.0 mg/L N-H3~N Std. /, 'l'To 1o.oo [_ 
 '"'°·-· 

8! · ­3.0 mg/L spike tJ. lf?.J ....·:fo ·n-.-~TL spike dup1. 0. S''/-~ @) fi>l--1~ ~ 
02005.0 mg/L 2nd source 0.700 . f 
00001 Day 0 (4-22-15) ··r 000 2Cll um ua eoo ,oco 1200 

2 10 1 o. (!)tJ:;i.. 
3 14 1 tJ,o3(1 !-..____....._-.._ __. 
4 17 1 o.oro 
5 23 1 a.o:z.~ I .. -­ . 
6 28 1 (). 020 Reporting li!'lit {~9[q = ; 0.10 
7 34 1 ~-OJ S­
8 Recovery(%)= I #VALUE! 
9 Day 2 (4-24-15) :~recision (RP~)= #VALUE! 

10 10 1 tJ-<109 _2n~ _s~~-~ce (%) = #VALUE! 
11 14 1 0.017 I 
12 17 1 0.()fa_, :Sample volume (ml): 0.50 
13 
14 

23 
28 

1 
1 

0-01.s­
(') .<9{ c 

;Dilution factori-- --­ i 
··-·----­

1 

15 
16 

34 1 6.tJ/~ Sample Set Description: 
· -· Test N"o.: ·aaS-4 ·· 

17 iTest Day: 0 & 2 
18 ;Sp~cJ~s'. ·- Mytilus 
19 I -
20 

. 
Sample Type (check) 

21 ·Bulk-SedimenTPOrewaters 

22 ' fest Beaker Porewaters 
23 x '.overlying'(vater 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 -~r:i_aly~t: JB 

../~
XI 

35 .Date anal~z~d: 4/24/29¥ 
36 '·' 
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CHAIN-OF-CUSTODY RECORDS 




CUSTODY TRANSFER 4611 South \34th Place, Suite I 00 
ANALYTICAL Iii\Printed: 03/19/15 Tukwila WA 98168 RESOURCES\!IJ1 

ARI Job No: ZV36 INCORPORATED 206-695-6200 206-695-620 I (fax) 

IARI Project Manager: 
Cheronne Oreiro 

Client Contact: 
Dan Berlin 

Client: 

Sarrnling Event: 
110103-01.02 

Project: 

Samples Received: 
02/05/15 

Sample Site: 
Anchor QEA, LLC. Wesl Waterway Sediment Char NA 

ANALYTIC AL REQUEST 

ARIID 
ANALYTICAL REQUESTLOGNUM ANALYTICAL llEQ~lEST 

COMMENTSCUENT!D MATRIX # CONTAINERS 

15-2108 
ZV36D M f><S. 1t 5'2.<l <.a C:r-IWWD02-0-4-150205 Sediment b1oll-S5·1 ~ 
15-2109 

!-).\~,._ Sl."'IS"br1ZV36E WWD02-4-8-I 50205 Sediment l3ica~~\J 
-reM.'r' ~ '"·5 '"'c. 

i 
r' 
~ 

~ 
0 
0 
11 
t.l 
.;Q 

Pnnlal Name Pnnled Name 

Relinquohcd By Rtctivtd by 
(Signature I

Comm<nl•ISpe~1al !n>ltuc1ioni:; • l:>I 2. J")S 
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CUSTODY TRANSFER 4611 South 134th Place, Suite I 00 
ANALYTICAL./&.Printed: 03119/15 Tukwila WA 98168 RESOURCES. 

ARI Job No: ZV66 INCORPORATED 206-695-6200 206-695-6201 (fax) 

[ ARI Project Manager: Client Contact: 
Cheronne Oreiro Dan Berlin 


Client: 

Anchor QEA, LLC. 


Sanpling Event: 
110'103-0 1.02 

Pro~ct: 

We;t Waterway Sediment Char 

Samples Received: 
02/06/15 

Sample Site: 
NA 

II ANALVTICAL REQUESTANALVTICAL REQUESTANALVTICAL REQ~ESTLOGNUM 
COMMENTSARllD CLIENT ID MATRIX # CONTAINERS 

I5-2221 i-l ~,e,"<1 S'Z..:>l <.:7'
ZV66A WWD05-0-4-150206 Sediment I ~(o~Stt-1.J 
I 5-2224 NA~ 1l 5l...j =1-&
ZV66D WWDl2-0-4-150206 Sediment I &r-i c;_s5a..v 

l6AA.P ~ t'"'.o "<.:.... 
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~ 
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11 

~ 
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13'i5 
Dare/Tune 

R«e1ved !')< 
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Printed Name 

Com pan} 

01tr /'T1mt 

I of I 
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':?} t~1/1>- Sediment and Field QC 
Date: 

Laboratory : AnalVfi®I Resburces, Inc. Ill 

Project Name: West Waterway Sediment Characterization ~ 
Project Number; 110003-01.02 

'i3 
i 

Project Manager Dan Berlin !. 
Phone Number. (206) 903-3322 ii ~ >:m 

Shipment Method: Delivery r! (,.) :! 
= CD ~ c E II) 

~ II) Ill 3:s II) :c c II) CD CD 

s :! ~ 
'1:1 ~ iiic < CD Ill IC ~0 CD ~ ~ .2 -~ g ;; -u :E ~ tll c "' u 
"' 

CD 

f.... ~ 0 > 
Collection 0 

~ 
(,.) ·;c c E s :c0 "" iii ~0 '5 0 E u 

Line Field Samole ID Date/Time Matrix > c ... 0 <z ~ II) tll C) < ~ ~ 

1 w \.V 'O .. '2..l=: F - {~0"? l 't ] /,q/1 { 11 oi) SE I x, I 
2 SE 

3 SE 

4 SE 

5 SE 

6 SE 

7 SE 

8 SE 

9 SE 

10 SE 

11 SE 

12 SE 

13 SE 

14 SE 

\lANCHOR 
OEA ~_,

~,,....,.. 

Comments 

.A.NK:l! <"°~ "c: O(~ 

T(;-hl/' I tAfvV-;;. '(# z,.0 L 

1 See project SAP/QAPP for analyte lists and lest methods 

2 email sample connrmalion report lo labdala@anchorqea.com Additional notes/comments : 

N1~E'N \N Ti~Q"JPtc£ +.~ ~u~ 
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Distribution: A copy will b8 made for the laboratory and clianl. The Project fif& wiff retain the original. Page _ _ _ of _ _ 
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APPENDIX Ill 

RAW DATA- REFERENCE TOXICANT TEST 



-----

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2 
BIVALVE LARVAL TEST BASED ON EPA/600/R-95/136 t.v:;f'·~,..~ 

Q.-~'1~'7 !tJ">' 
Test No. 999-3413 Client QC Test Investigator ~ ' 

STUDY MANAGEMENT 
Client: QC Test 

Client's Study Monitor: QC Test 


~------,--,,.....,...---------------------~Testing Laboratory: Northwestern Aquatic Sciences 

Test Location: Newport Laboratory 

Laboratory's Study Personnel: 


Proj. Mgr./Study Dir. G.J. lrissarri "'.)\ 
QA Officer L.K. Nemeth 

;: __0_v-c_~_s_M_~_c_~_c0_·_1"'};_"_';::'.:---____~: LM:eC;ff!i~~ ~ 
Study Schedule: 

Test Beginning: '-}- 2.Z..-IS Test Ending: "{- '1'-l-15 


TEST MATERIAL 
Description: Copper as CuS04 ·5H20, Argent Lot# 0195, 


NAS Sample No. 1.0 mg/ml stock prepared: .:o. - 1c-1 - 1~ 


Date of Collection: 

Date of Receipt: 

Temperature (deg C): 

pH: 

Dissolved oxygen (mg/L}: 

Conductivity (umhos/cm}: 

Hardness (mg/L): 

Alkalinity (mg/L}: 

Salinity (ppt): 

Total chlorine (mg/L): 

Total ammonia-N (mg/L): 


DILUTION WATER 
Description: Yaquina Bay, OR Seawater 
Date of Collection: :f-Z-i-15 Salinity(ppt) ?>o.o pH ";j-,i 

Treatments: Aerated, filtered to s 0.45 um, salinity adjusted with Milli-Q® deionized water 

TEST ORGANISMS 
Species: Mytilus galloprovincialis Date Received: L{-21-f5 

Source: ·-rAiU1c.1!f SH£U..$1!:rl f'M~A; , =" ~eL:1b"'. µ;A 
Acclimation Data: 

Photoperiod during acclimation: Outdoor ambient conditions 

Date Temp (deg.C) pH Sal (cot) D.O. (mg/L) Comments 
• '12-1'5" to' 1- =I. "1f ~'?J.o -~~ Held outside in trays of 

flowing seawater 

Mean 
S.D. 
(N) 

Error codes: 1) correction of handwriting error 
2) written in wrong location; entry deleted 
3) wrong date deleted, replaced with correct date 

Page 1 of _-s__ Revised 12-7-01 4) error found in measurement; measurement repeated 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2 

BIVALVE LARVAL TEST BASED ON EPNSOO/R-95/136 


Test No. QC Test Investigator----­
SPAWNING AND GAMETE HANDLING 

Spawning: Initial: 09 \5° Final: __1_1z,_o__ Fertilization: J'l z 0 
Number of organisms used: females: '3 males: 3 
Egg Dilution (1 ml diluted to 100 ml): 

Count/ml of dilution: 1. '-I er 2. ii 5 3. _'f~"-- Mean: --'~'--'q'--.J_.___ 
Dilution factor = DF (mean XWomoO) = ---o--.C"/-S-­

-:j'-r:/;. 5c:<"1r­
F='"v~"fltee. b1UITC.b 10 ~ \ Wf Du..IJ(i c;..J ~I.INT~ 

TEST PROCEDURES AND CONDITIONS 
Test concentrations (50% series recommended): 64, 32, 16, 8, 4, 2, 1 and 0 ug/L 

Test chamber: 30 ml glass vials Test volume: 1 O ml Replicates/treatment (4): _4..;....__ 
Organisms/ml (15-30): 22-.5 Test water changes: None Aeration during test: None 
Feeding: None Photo eriod: 16L:8D Salinity: 30 +/- 2 ppt 
Temperature: 20 +/- 1 't, oysters; 16 +/- 1 °C, mussels· J Beaker placement:Stratified randomization 

RANDOMIZATION CHART 

A 

B 

c 

D 

:. _Jf 

I ty Ji. ;6' 'JI "I-/ I p­ "'1.-­

F 16 I y l't "V J"l./ 15 
]'l/ (1 'l/ I p­ !' 6'-/ ) (:, 

t/ p 7'1/ )( ~ ty L; J 

PREPARATION OF TEST SOLUTIONS 

Test Cone. 
(Cu, ug/L) 

ml of working stock #2 
(2 ug/mL) 

Dilution water 
(ml/100mL) 

64 3.2 Brought up to a 
32 1.6 final volume of 
16 0.8 100 ml with 

8 0.4 dilution water. 
4 0.2 
2 0.1 
1 0.05 
0 0 

1st working stock made by 1 :99 (1.0 ml t 1OOmL) dilution of concentrated 1 mg/ml 
stock solution. Final concentration 10 ug/ml. 

2nd working stock made (working stock #2) made by 20:80 (20 ml t 1 OOml) dilution 
of 1st working stock. Final concentration 2 ug/ml. 

Comments: 

Page2of_~_ 



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2 

BIVALVE LARVAL TEST BASED ON EPA/600/R-95/136 


Test No. 999-3413 Client QC Test Investigator 
~~~~~~~~~~~~~ ~~~ 

WATER QUALITY DATA 

Date: i(-,.2J..- \f initials: 
_,,,..... 

Date: l(­ l . /' initials: '...-­
Cone. Temp. pH Sal. DO Temp. pH Sal. DO 

( ug/L ) 

64 
32 

16 

8 
4 
2 

1 

Control 

(deg.C) 
.' 5.( 
15 .f 
t 5. I 
I S. / 
i 5 ,0 
I 5 ii 
I 5 • I 
1 t;.·-Z.. 

x-. 0 
g-. 0 
8'.0 
g-, o 
fr.O 
rr.o 
S'. 0 
3, 0 

{oot) 
·'1,'f, s­
·-vt. 5 
~o.o 
~o.o 
Jrl.O 
~o.o 

~o. o 
>fJ-O 

(mg/L) 

8·1 
8./
f . r 
g,, 
8. { 
B. r 
8 . ( 
8.1 

(deg.C) 

15·> 
,5,3 
1'5·7­
15.> 
15 .3 
I c;.] 

153 
/~.I.{ 

~., 

8.1 
~, ( 

'/5,( 

%.! 
J'.J 
$.I 
g I I 

(oot) 

'2&7.5 
'3.u-0 

)v. ~ 

\6 .S' 
"';::i.o._:> 
::iu. .; 

":I'-'· s 
"';," ·J­

(mg/L) 

Ku 
~-0 
~ -6 
5-. .0 
~ · '-' 
-g ,0 

'(5. U 

6 L) 

Brine control -- - --­ -­ - -­ - -

WATER QUALITY: Mean SD N Room/ Water bath temperature: (°C) 
Temperature { <C): 1512­ O: ! u~ I 5. 2­
pH: Cf'. ) 0, 1 I (;:..· DayO: IS3 Day O: 
Salinity (ppt): ~o.I Day 1: I S· L... Day 1: IS.~-0' '-f I i,e. 
DO (mg/L): '1. I 01! He Day2: /S-3 Day 2: I 5· ':/ 

R LARVALC ~DATA -2'"6-IS'~... '/ f"-fJ I~ "~t 
Cone. Replicate 1 Reolicate 2 Replicate 3 Replicate 4 

( ug/L) N A N A N A N A 

64 ~ If 0 _, ~'{) q ¢ 'l3 
32 (t qf7 » I I lj I I 01 ¢ qo 
16 /i 1.,, Of JJ I <1f I 7 )7<3 ¢ i~ 
8 I 1/( ~ 11.f b 7'/ I 0 I 9 '-t I I I "if J 
4 I(_ · 7 J< I Ifi:. 1---7 ~ I;-~ 1-., t s-=r IW> 
2 i t?--i 1--0 I <l"'­ /) i7'-( --Lt' J"qZ.. I~ 

1 Ip--;.,.-­ ,, 1-1'1 )'1 ./ Ir.. o /LO 19=) Z:? 
Control Ldj 'Lo 1n ;S I i':J 1::1 /?6 ("

Brine control --­ -­ --­ --­ -­ -­ -­ -­
Zero time J,"vo ·1.1,,.7 "L~L.t 'i'71 ·'l.-1,,3 ''"'J, ..., 0 ·- -

Zero time: Mean 22.9 SD 'T CV=(sd/mean}x100 2· Z. 7o 

Remarks: 

Page3of_~_ Revised 12-7-01 



,, 
K' TAYLOR SHELLFISH FARMS 

~lor SE 130 LYNCH RD, SHB..TON, WA 9'584 
heltfish PH: ~ 426-6178 FAX: ('.Bl) 426-3643 

Fanm WASHINGTON CERTIRCATION I: WA 46SP 

10.55 

UNPROCESSED MUSSELS 


Original Hervesteni Cert#: WA 46 SP 
Original Harvest Date: 4119/2015 Airbill # 
FinaJ Harvest Date:411912D15 
HaNested In: Washington Sime 
Harvest Area: Totten Inlet 
Wet Stored: 
SHIPTO: 

NW AQUATIC 

/? Cvc:f t /.?l· /1'5 r r---,~=EM_:_#+1---~I 
Perishabte Keep Refrigerated 2-0 C 0 

F81TT1 Raised Shetlfish - Product of USA 



Report Date: 28 Apr-15 14:02 (p 1 or 2)CETIS Summary Report 
Test Code: C999-341~ 00-3213-1143 

Bivalve Larval Survival and Development Test Northwestern Aquatic Sciences 

Batch ID: 05-5894-3612 Test Type: Development-Survival 

Start Date: 22 Apr-15 13:40 Protocol: EPA/600/R-95/136 (1995) 

Ending Date: 24 Apr-15 16:20 Species: Mytilis galloprovincialis 

Duration: 51h Source: Taylor Shellfish Farms, WA 

Analyst: 

Diiuent: Yaquina Bay Seawater 

Brine: 

Age: 

Sample ID: 17-4204-7293 Code: 67D5883D 

Sample Date: 22 Apr-1513:40 Material: Copper sulfate 

Receive Date: 22 Apr-15 13:40 Source: Reference Toxlcant 

Sample Age: NA Station: 

Client: Internal Lab 

Project: 

Comparison Summary 

Analysls ID Endpoint NOEL LOEL TOEL 

08-5568-5521 Combined Proportion Norm 4 8 5.657 

10-6761-5821 Proportion Normal 4 8 5.657 

21-4700-9842 Proportion Survived 16 32 22.63 

PMSD 

11.9% 

4.96% 

13.8% 

TU Method 

Dunnett Multiple Comparison Test 

Dunnett Multiple Comparison Test 

Dunnett Multiple Comparison Test 

Point Estimate Summary 

Analysis ID Endpoint Level ua/L 95% LCL 

05-1313-3574 (Combined Prooortion Norm EC25 6.413 ) 5.015 

14-0335-9169(Combined Proportion Norm EC50 8.080 ) 8.348 

01-3847-8460 t'rnportion Normal EC~ --0.7'l3 6.179 

14-5203-5608 Proportion Normal ECSO 8.72 8.487 

04-8658-6487 Proportion Survived EC50 30.47 29.57 

95% UCL 

7.719 
8.829 

7.351 

8.959 
31.4 

TU Method 

Linear Interpolation (ICPIN) 

Trimmed Spearman-Karber 

Linear interpolation (ICPIN) 

Trimmed Spearman-Karber 

Trimmed Spearman-KArt>er 

Combined Proportion Nonnal Summary 

C-pg/L Control Type Count Mean 95% LCL 95% UCL 

0 Dilution Water 4 0.8242 0.7575 0.891 

1 4 0.7806 0.6675 0.8937 

2 4 0.7915 0.7126 0.6704 

4 4 0.7697 0.6478 0.8915 

8 4 0.5186 0.402 0.6352 

16 4 0.008734 0 0.03213 

32 4 0.001092 0 0.004566 

64 4 0 0 0 

Proportion Nonnal Summary 

C-pg/L Control Type Count Mean 95% LCL 95% UCL 

0 Dilution Water 4 0.9223 0.9069 0.9376 

1 4 0.9098 0.8717 0.9479 

2 4 0.8996 0.857 0.9422 

4 4 0.8961 0.8595 0.9328 

B 4 0.5961 0.529 0.6632 

16 4 0.01096 0 0.04082 

32 4 0.002451 0 0.01025 

64 4 0 0 0 

Proportion Survived Summary 

C-pg/L Control Type Count Mean 95% LCL 95%UCL 

0 Dilution Water 4 0.8941 0.8076 0.9804 

1 4 0.8581 0.7335 0.9827 

2 4 0.8799 0.8004 0.9594 

4 4 0.8603 0.7011 1 

8 4 0.8668 0.7649 0.9667 

16 4 0.798 0.6675 0.9286 

32 4 0.4465 0.3615 0.5315 

64 4 0.03603 0.02937 0.04268 

Min 

0.7991 
0.6987 

0.7511 
0.6856 

0.441 
0 

0 

0 

Min 

0.9103 
0.6889 

0.8614 

0.6645 
0.5459 

0 

0 

0 

Min 

0.8559 
0.786 

0.8297 

0.7555 
0.6079 

0.69 

0.393 
0.03057 

Max Std Err Std Dev CV% %Effect 

0.8865 0.02097 0.04194 5.09% 0.0% 
0.869 0.03554 0.07106 9.11% 5.3% 

0.8603 0.02479 0.04958 6.26% 3.97% 
0.8559 0.03829 0.07659 9.95% 6.62% 

0.6114 0.03664 0.07328 14.13% 37.09% 
0.03057 0.00735 0.0147 168.3% 98.94% 

0.004367 0.001092 0.002183 200.0% 99.87% 
0 0 0 100.0% 

Max Std Err Std Dev CV% %Effect 

0.9337 0.004822 0.009645 1.05% 0.0% 
0.943 0.01198 0.02395 2.63% 1.35% 

0.9239 0.01338 0.02676 2.98% 2.46% 

0.9176 0.01152 0.02304 2.57% 2.83% 
0.6393 0.02108 0.04216 7.07% 35.36% 

0.03889 0.009383 0.01877 171.2% 98.81% 

0.009804 0.002451 0.004902 200.0% 99.73% 
0 0 0 100.0% 

Max Std Err Std Dev CV"/. %Effect 

0.9738 0.02712 0.05423 6.07% 0.0% 
0.9694 0.03916 0.07832 9.13% 4.03% 

0.9476 0.02499 0.04998 5.68% 1.59% 

0.9563 0.05001 0.1 11 .63% 3.79% 
0.9563 0.03202 0.06403 7.39% 3.05% 

0.8821 0.04102 0.08204 10.28% 10.74% 

0.5197 0.0267 0.05341 11.96% 50.06% 
0.0393 0.00209 0.004181 11.61 % 95.97% 

000-091-187-1 CETIS™ v1.8.7.4 Analyst:___ QA:___ 

PA~ s er 15 



Report Date: 28Apr-1514:02 (p 2 of 2)CETIS Summary Report 
Test Code: ~ 00-3213-1743 

Blvalve Larval Survival and Development Test Northwestern Aquatic Sciences 

Combined Proportion Nonnal DetaU 

C-JJg/L Control Type Rep 1 Rep2 Rep3 Rep4 
0 Dilution Water 0.8865 0.7991 0.7991 0.8122 
1 0.7948 0.7598 0.6967 0.869 
2 0.8603 0.7948 0.7598 0.7511 

4 0.7293 0.8559 0.8079 0.6856 

8 0.5371 0.6114 0.441 0.4847 
16 0.00<!367 0 0.03057 0 
32 0 0 0.00<!367 0 
64 0 0 0 0 

Proportion Nonnal Detail 

C-JJg/L Control Type Rep 1 Rep2 Rep3 Rep4 

0 Dilution Water 0.9103 0.9242 0.9337 0.9208 
1 0.943 0.911 0.8889 0.8964 
2 0.9078 0.9239 0.8614 0.9053 

4 0.9176 0.895 0.8645 0.9075 

8 0.6212 0.6393 0.5459 0.5781 
16 0.00495 0 0.03889 0 

32 0 0 0.009804 0 

64 0 0 0 0 

Proportion Survived Detail 

C-JJg/L Control Type Rep 1 Rep2 Rep 3 Rep4 

0 Dilution Water 0.9738 0.8646 0.8559 0.8821 
1 0.8428 0.8341 0.786 0.9694 
2 0.9476 0.8603 0.8821 0.8297 

4 0.7948 0.9563 0.9345 0.7555 
B 0.8646 0.9563 0.8079 0.8384 

16 0.8821 0.8341 0.786 0.69 

32 0.4279 0.5197 0.4454 0.393 
64 0.0393 0.03057 0.0393 0.03493 

000-091-187-1 CETISTM v1.8.7.4 Analyst:.___ QA:___ 

PAbe. ~ o'F ~ 
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Report Date: 28 Apr-15 13:59 (p 1 of 1)CETIS Test Data Worksheet 
Test Code: 00-3213:174~ 

Bivalve Larval Survival and Development Test Northwestern Aquatic Sciences 

Start Date: 22 Apr-15 13:40 

End Date: 24 Apr-15 16:20 

Sample Date: 22 Apr-15 13:40 

Species: 

Protocol: 

Material: 

Mytilis galloprovincialis 

EPA/600/R-95/136 (1995) 

Copper sulfate 

Sample Code: 

Sample Source: 

Sample Station: 

67058830 

Reference Toxicant 

C1Jg/L Coda Rap Pos lnltl11I Density Final Density #Counted #Nonnal 
·­

Note& 

0 D 1 30 229 223 223 203 
- -· 

0 D 2 24 229 
-

198 198 183 
-­

0 D 3 3 229 
- . 

196 196 183 
·­ -­

0 D 4 21 229 202 202 186 
- -­

1 1 23 229 
. -

193 193 182 
- -

1 2 19 229 191 191 174 

1 3 32 229 
- -

180 180 160 
. - -­

1 4 5 229 
·- ­

222 222 199 
·­ . -­

2 1 4 229 
-

217 217 197 
- . --- ­ -­ -

2 2 20 229 197 197 182 

2 

2 

3 l22 

4 9 

·­
229 

229 

- ­ . -

' 
- -

202 202 174 
-­

' 
·-­

190 190 172 
·­ ·-­

4 1 I 27 229 r182 182 167 
-­

4 2 29 229 219 219 198 

4 3 1 229 214 I 214 185 

4 
- - ­ -

4 12 
- -

229 
; - ­

I 
- · 

173 173 157 
I 

8 

8 

8 

8 

16 

16 

16 

16 

32 

32 

32 

32 

64 

64 

64 

64 
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Report Oats: 28 Apr-15 14:03 ( 1 of 1) CETIS QC Plot 

Bivalve Larval Survival and Development Test Northwestern Aquatic Sciences 

Test Type: Development-Survival Organism: Mytilis galloprovincialis (Bay Mussel) Material: Copper sulfate 
Protocol: EPA/600/R-95/136 (1995) Endpoint: Combined Proportion Normal Source: Reference Toxicant-REF 

Bivalve Larval Survival and Development Test 
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Mean: 10.43 Count: 20 ·2s Warning Limit: 8.067 -3s Action Limit: 7.094 
Sigma: NA CV: 13.70% +2s Warning Limit: 13.49 +3s Action Limit: 15.35 

Quality Control Data 

Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID 

1 2014 Feb 19 14:20 11 .24 0.8077 0.5799 1~79-6214 02-0497-8826 
2 Mar 11 14:20 9.535 -0.8983 -0.7001 10-5884-3247 16-9220-6024 
3 Apr 8 14:15 12.42 1.983 1.353 05-7663-6917 08-0903-6269 
4 16 12:30 11 .11 0.6718 0.4852 17-S418-7180 09-1930-9651 
5 May 1 14:00 10.35 -0.08797 -0.06584° 08-0421-9256 16-2250-1885 
6 13 14:20 10.85 0.4152 0.3035 04-8559-4264 07-6758-4246 
7 15 14:30 10.83 0.4002 0.2927 13-1994-5314 03-1132-1936 
8 21 14:25 10.72 0.2853 0.2098 11-0393-3448 18-4806-9678 
9 Jun 4 14:10 9.327 -1.106 -0.8717 01-1116-7690 18-6378-4512 
10 Nov 5 15:40 9.28 -1.153 -0.9108 06-9286-9698 10-2134-97 48 
11 6 11:50 7.361 -3.073 -2.713 (·) 20-0794-9572 02-0939-9199 
12 20 11:30 10.25 -0.1882 -0.1416 01-0435-8732 19-9107-3147 
13 Dec 2 13:55 10.94 0.5021 0.3655 19-7704-4994 16-3002-0245 
14 12 14:25 10.79 0.3567 0.2614 00-0454-5791 01-5367-4523 
15 17 14:35 11.33 0.9012 0.6443 18-2606-8472 11-6810-3849 
16 2015 Feb 18 14:50 11.24 0.8047 0.5777 09-3297-1712 13-0562-8762 
17 Mar 3 13:25 8.311 -2.123 -1.769 04-8089-3353 10-0884-4050 
18 4 14:10 10.14 -0.296 -0.2238 11-1749-6172 02-6924-0562 
19 17 14:00 12.03 1.597 1.108 18-5112-6398 01-9547-9299 
20 Apr 1 16:30 12.26 1.823 1.253 13-0618-2511 09-3363-8398 
21 22 13:40 8.585 -1 .848 -1.516 00-3213-1743 14-0335-9169 
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